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(54) CEMENT ADMIXTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cement admixture comprising a polycarboxylic acid- 
based polymer, attaining excellent fluidity retention, providing excellent kneading property of 
mortar or concrete, and also providing less hardening retardation property. 
SOLUTION: This cement admixture includes, as an essential component, a copolymer (A) 
having, as essential structural units, a unit (I) derived from (a) an unsaturated (poly)alkylene 
glycol ether-based monomer expressed by the general formula: Y10(R10)mR2, a unit (II) 
derived from (b) an unsaturated polyalkylene glycol ether-based monomer expressed by the 
general formula: Y20(R30)nR4, and a unit (III) derived from (c) an unsaturated monocarboxylic 
acid-based monomer. In this case, each of the structural units (I), (II) and (III) occupies 1 wt.% or 
more of the whole structural unit, and the sum of the units (I) and (II) occupies 50 mol% or less 
of the whole unit. 
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2003-221266 
[Claims] 

[Claim 1] A cement admixture comprising, as an essential 
component, a copolymer (A) comprising a constituent unit (I) 
5 derived from an unsaturated (poly) alkylene glycol ether monomer 
(a) represented by the following formula (1) : 

Y l 0 (R l O) m R 2 (1) 
(wherein Y 1 represents an alkenyl group containing 2 to 4 carbon 
atoms; R^O is the same or different and represents an oxyalkylene 
10 group containing 2 to 18 carbon atoms, and 50 mole% or more of 
the whole oxyalkylene groups are oxyethylene groups ; m represents 
the average molar number of addition of the oxyalkylene group 
and is a number of 1 to 100; and R 2 represents a hydrogen atom 
or a hydrocarbon group containing 1 to 3 0 carbon atoms) , a 
15 constituent unit (II) derived from an unsaturated polyalkylene 
glycol ether monomer (b) represented by the following formula 
(2) : 

Y 2 0(R 3 0) n R 4 (2) 
(wherein Y 2 represents an alkenyl group containing 2 to 4 carbon 

20 atoms; R 3 0 is the same or different and represents an oxyalkylene 
group containing 2 to 18 carbon atoms, and 50 mole% or more in 
the wholr^o^al^/leix^ gr^oiaps ape oxyethylene groups ; n represents 
the average molar number of addition of the oxyalkylene group 
and is a number of 11 to 300, and n-m^ 10; R 4 represents a hydrogen 

25 atom or a hydrocarbon group containing 1 to 30 carbon atoms) , 
and a constituent unit (III) derived from an unsaturated 
monocarboxylic acid monomer (c) as essential constituent units, 
wherein the constituent units (I), (II) and (III) each 
accounts for 1% by weight or more in the whole constituent units, 

30 and the total ratio of the constituent unit (I) and constituent 
unit (II) is 50 mole% or less in the whole constituent units. 
[Claim 2] A cement admixture comprising a copolymer (B) and 
copolymer (C) mentioned below as essential components in the 
ratio (% by weight) of 1 to 99/99 to 1, 

35 wherein the copolymer (B) comprises a constituent unit 
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(I) derived from an unsaturated (poly) alkylene glycol ether 
monomer (a) represented by the following formula (1) : 

Y'Od^On.R 2 (1) 
(wherein Y 1 represents an alkenyl group containing 2 to 4 carbon 
5 atoms; B^O is the same or different and represents an oxyalkylene 
group containing 2 to 18 carbon atoms, and 50 mole% or more of 
the whole oxyalkylene groups are oxyethylene groups; m represents 
the average molar number of addition of the oxyalkylene group 
and is a number of 1 to 100; and R 2 represents a hydrogen atom 

10 or a hydrocarbon group containing 1 to 30 carbon atoms) , and 
the constituent, unit (III) derived from the unsaturated 
monocarboxylic acid monomer (c) as essential constituent units, 
the constituent unit (I) and constituent unit (III) each 
accounts for 1% by weight or more in the whole constituent units 

15 and the ratio of the constituent unit (I) is 50 mole% or less 
in the whole constituent units, and 

the copolymer (C) comprises a constituent unit (II) derived 
from an unsaturated polyalkylene glycol ether monomer (b) 
represented by the following formula (2) : 

20 Y 2 0(R 3 0) n R 4 (2) 

(wherein Y 2 represents an alkenyl group containing 2 to 4 carbon 
atoms; R 3 0 is the same or different and. represents an oxyalkylene 
group containing 2 to 18 carbon atoms, and 50 mole% or more in 
the whole oxyalkylene groups are oxyethylene groups; n represents 

25 the average molar number of addition of the oxyalkylene group 
and is a number of 11 to 300, and n-m^l0; and R 4 represents 
^a*)^ group containing 1 to 30 carbon 

atoms), and the constituent unit (III) derived from the 
unsaturated monocarboxylic acid monomer (c) as essential 

30 constituent units, 

wherein the constituent unit (I) and constituent unit (III) 
each accounts for 1% by weight or more in the whole constituent 
units, and the ratio of the constituent unit (II) is 50 mole% 
or less in the whole constituent units. 

35 [Claim 3] The cement admixture according to Claim 1, further 
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comprising the unsaturated (poly) alkylene glycol ether monomer 

(a) represented by the above formula (1) and the unsaturated 
polyalkylene glycol ether monomer (b) represented by the above 
formula (2) as essential components, 

5 wherein the total amount of the monomer (a) and monomer 

(b) is 1 to 100 % by weight relative to the above copolymer (A) . 
[Claim 4] The cement admixture according to Claim 2, further 
comprising the unsaturated (poly) alkylene glycol ether monomer 

(a) represented by the above formula (1) and the unsaturated 
10 polyalkylene glycol ether monomer (b) represented by the above 

formula (2) as essential components, 

wherein the total amount of the monomer (a) and monomer 

(b) is 1 to 100 % by weight relative to the total amount of 
the above copolymer (B) and copolymer (C) . 

15 [Claim 5] The cement admixture according to Claim 1 or 3, further 
comprising 1 to 50% by weight of water-soluble polyalkylene 
glycol (D) relative to the above copolymer (A) . 
[Claim 6] The cement admixture according to Claim 2 or 4, further 
comprising 1 to 50% by weight of water-soluble polyalkylene 

20 glycol (D) relative to the total amount of the above copolymer 
(B) and copolymer (C) . 

[Claim 7] A cement composition comprising the cement admixture 
according to any of Claims 1 to 6, cement and water as essential 
components . 

25 
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MBFWHHt. TB-iR* ( 1 ) ; 
Y 1 O (R 1 .Q);im ; R^ a >^' |f- . 01) < 

T-^ixa^FI&fn (jKi/) rV*V jail's — '/i£r.— t- 

^mm&# (a) &&<Dmf&m<iL <i> . tehu* 

(2) : 

Y 2 O (R 3 O) nR 4 (2) 

(b) *35<OffiffiE*ffi (II), RV^mo*; 
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^ioi^fiiittu (i) . m 
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[§S*«1] tis-jkss (1) ; 

Y* O (R 1 O) mR ! (1) 

mil, ^-^->rypdrU>S(7)^«-*D ; e/v-«5:-e$5>3, l 

i ~ 3 o (nmit&mm&m-r,, ) -ettztiz^mfo (# io 

V) TsU^U^?!) zj-^-TJlsmm&ft (a) 

roflffi£¥<£ (I) , TfE-«?^ (2) ; 

Y 2 O (R 3 O) nR 4 (2) 

Y 2 tl. ^^T^2~4«0T^=/ua^* 
-To R 3 OH. ^-^L<llS^oT, «*JS^»2~ 

nil, ***sT/\'*\'^&<n¥-iS3Vt1m*:Jl'%tX*th<Q , 1 
1 ~3 0 0G0ifc&3?L, n-m^l0ffc5. R 4 tt, 

TKstis^xii^^n^a i ~ 3 o (Dm-ft^mm^ 20 

r^ffi* (b) **w«^ia: (in, xt/^ia 
?D^y*/p^>-gf^^{$: (c) (i 1 

( 1 ) , (ii). .RiftS/dc^te ( 1 1 1 ) # 

(i) (id £<D&nbz>m&<7>&m*£.m 

fij*ttf ©5 O^^PJlT-C&aSl^ (A) 

[ff*^2] TIE<0*S-&* (B) iTfEW#fi-& 30 
# (C) t £ 1 ~9 9/9 9~ 1 CDJfcS£ (££%) 

(B) II, TIE~«* (1) ; 
Y 1 O (R 1 O) mR 2 (1) 

r. r' on, i^-«l<i4s^ot. &mm*&2~ 

1 8 CO ^^rv'T/P^r l->-&$r^L, ^O^^-^r ->T^# 

mil, ^v'T/U^UVgtf^i^ttjQ^/i^-efcij , 1 
~1 0 0<D&&m-r<, R 2 II, **JSl-?-XI±#*«-T* 40 

i~3 oco^L*.igs^«-r 0 ) r-*$n5^F«afp (# 

y) r/P^i.>>/y =»-y^-^/^^»» (a) £j|5 
roffij&ijite (I) ir^fp^/^^v^^Sfr 

(c) &3i5cDifj£3M2: (iii) tz: ! &m<omi8,m®:t 

tttt, a>o, (i) <b«j^¥fi: (ill) 

( i ) <D£ibz>m&&3iffif$.m&<p<r>5 o*ji>%&ltx 

£>►>, fcH=*-£-# (C) II, TiE-JSit (2) ; 
Y 2 O (R 3 O) nR 4 (2) 
(jS*, Y 2 II. mMW^^2-A<r>T^^~/um^ 50 
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-f. R 3 OH. l^-«b< tt^^oT, ^mi^Ti&2~ 

\y^m^(D5 0^/U%tA-hll^->^5 L U'VST-fe-5. 
nil. **i/7jl'*U^&<D¥-&tt1m^Ji'%l.X'tbK> 1 
1 ~3 0 OtO^Sr^L, n-mgl0ffc5. R* 11. 

**iiT-xn^^^ig: i — 3 o (DmfcTkmm&m: 

r/i-Wifl: (b) S33fS<z>«j*iiM& (id t^iS?D-e 
y*/p^>-^*S<$: ( c ) &*«>flS)$Jiiffi (ill) 

i) tffif&mGL (i i i) tfr&*i&ffif&.mGL*><Dim 

fi%UUi££i6, (II) ro^J65#J^s^« 

fig^ffi* W 5 0 KT-e*, 5 r. <!: *<ffi* t -T -5 -fe ^ 

[11^3] $5>fc±fB-«* (1) xmZfrZ^ 

^Id (#y) r/u^U'V^y 3— /Ui— ^yu^^g^ 

(a) <k±fE— (2) T**$iX-5^t&?PJKy T/Udr 
w^y 3-,u^— Tvi^^fift; (b) iSnSta&fca-t 
ttt*. *>o, ^ifc: (a) ilgfitt (b) iW^-ff 

*d«±E**^# (a) i;»tti~iooii%-efe 
XL 

[ff*^4] £ bic±ie-j&s£ (1) x-iiSix-s^ 
ts?n (#y) r/udr is^yy =*— /u^— ^/u^^a#: 

(a) £±12— (2) ^$^-5^^^^ y TyUdf 

u>;/y ^y^^sfr (b) h*&mai&b 
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b*m&b-tZ>, t^yh». 

[0 0 0 1 J 

VMS**** > hiilfD»l^§i-t-5. 
[0 0 0 21 
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[0 0 0 8] 
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5 

1~3 OOCO$c£^U n-mgl0ffc5„ R 4 I2, 

**s*xtt«sMimft 1 ~ 3 0 oiwbkacx** 

T/^wmte (b) asottdtiMK (in, sy^ia 
fu^ya/nKvateRHiaflc (c) &%:<Dmi&mGL (i i 
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/£¥&*<a5 o^^j^T-efes^fi-g-ft: (a) 10 

£ -T 5 ^ t Sr4#® £ 1-3 -fe y ^ h mfaMc 

[0011] 2) TiEw#s^ (b) tTmn&m-s 

ft (C) i:Srl~9 9/9 9~ltf>tfc#5 (11%) 
3U##<!: L-C^trfey> YWfcMXh<oX. &&m&& 

(B) (i, TIE— fiS^ (1) ; 
Y* O (R 1 O) mR 1 (1) 

U>-£ftf>5 0^/u%«±|2:^->J^U>'S-tr£>.5 o 20 
~1 0 0<D&*m-t-. R 2 14, TKm^Xli^J^^ 

i ~ 3 o <n&nk7k.mmzm-r 0 ) xm^ti^ma w 

V) T;U*rU^y}) =x—/U^-t summit ( a ) 
(Offif&miu. (I) ir^fp^-y^^v-gfe^^fifls: 

(c) &&<DffiffcmtiL (III) tSr^^jse^firt 
tTWU WE (I) (III) 

ktf&*£.mi$.m®:<P<n i Sl:%JUJiSr^*> 

( I ) w£*5«-&^M*fi«p©5 0^%£t7t 

m&m&ft (C) IS. TIB— ^ (2) ; 30 
Y 2 O (R 3 O) nR 4 (2) 

C£<K Y 2 (4, j^§Sf^igfc2~4<DT/l^~/U»£g| 

-r„ r 3 oii, i^-^b<iin/ioT, &mi%*m2~ 

i^vS^s 0^/u%«±j4^=3r->^u>'g-e£>5„ 
l~300©f?riU n-m^l0ffe5, R 4 14, 

*^^^xi4^^^!B: i ~ 3 o (omit^mm^ 

f/^*iff (b) Eta3t5W#?js£iiM£ (II) tT^lD^- 40 

/x/i-m^mi&m&tk (c) *jt5wfli^:*ffi (iii) 

t^^W^llMfti: LT^U *>o, (I 
I) tmf&mtiL (III) J:M-*iMWroil 
S%£Lh££s!>. (II) <D£it>Z>m&i>*±tf} 

fc)£$L$><n5 0*;is%UTXh5>^ <t -5 fey 

10 0 12] 3) $blC±fE-^ (1) 

(tf?y) T^u^y zz-/i^— 7^i^i£*#: 
(a) £±12—13:5*; (2) T'^^ttS^fn^y T/U^r 
wy^i/r.-yn-f^fift (b) ilr^f^i 50 
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Ltt^, a>o. mm<* (a) t^gf* (b) iw-g-tf 

S7>S-tfE*fi-g-fls: (A) i:»LTl~10 01t%-efe 
Z>^k*®mk-tZ. ±IS1) KiEifcw-fey >-H)!S;fD 

[0 0 13] 4) £?>K:±lE-*£3£ (1) XmZthZ^ 
(3Ky) 7;^i/y^y3-/n-T/^fH): 

(a) £±15— #5£ (2) T?*£*V5^?tl/tf y T/W* 
i/y^!)3-;n-r^l($: (b) £ Sr&^lffcfrfc 
LTf*. (a) (b) tW-^ft" 

*;6SJbf2*S<g-fls: (B) <h±iE*S-g-# (C) tro-^H- 
il;»Lti~i o oit%-e*)5riS:#fm, 

±iE2) i3is^roir> ^vm^m. 

[0 0 14] 5) ±|S*S'g-# (A) ir^LTl-5 0 

fifi%ro7k^tt#y T/i^i^;/y =— jv (d) &t>^- 

W-fSr £^#®t-t-5, ±IE1) Xi4 3) KIE^Ofe 

[0 0 15] 6) ±fE*fi-£# (B) £: ±I2*fi-£-#: 

(C) iW-g-fffttc^LT 1—5 0fifi%<Dzkj§t£*Ky 
7*JM/y/!)3-^ (D) Srt^W-f-S^irSr^t 
±IE2) XI4 4) KfStfcW-fey^ r-jgfnM, 

[0 0 16] 7) ±fEl) tf>£>6) <OV^-rn^t'IS«<7) 
-fey >• h?g?p^l. -fe^ ^ h&tf^&^^i: LT^-tf 
Zk&&mk-fZ>. -fey > r 
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mmk&m<n>m%c<D!&fc<D^&fB (^y) t>v* 

^m^i^tSr^-g-^-erfc**^ (A) * 

k UT^-tf-fey ^ bm^amxh*). i5S2 co 

•fey V hilfp^Jli. ^ftdgV^Jrv'T/U^r 

(^y) T/UdrU>^y =— yu^— 

iM5)?:l^tt#?>n5#i^ (B) <!:, 

=Jr u-^^ y 3— /pjc— 7- j^^mfc k ^Fi&?p^e y *ynj? 
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l^lt^ (®S%) T-£>^^t LT^-trfey > h^fD 
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(2) T'*Jtl5^fift*!J7Muy^!)3-;H- 
(b) *3t5«>«js£¥ffi (I I) , SWfi 
ft^y*/u#>-gf^*a#: (c) (I I 

i) &&m<nmi$.mtiLk vxm-fzm-tftxabz. 

±l2*fi-g* (b) tt. iiE-jK;^: (i) 

ma (^y) r/udf-uv^y n— /U3i— ^yw^^fifr 
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»*, ±E— (2) t?«Sti-5^Fiafn^y r^df 
^ij 3 -yn-f;H»tfl: (b) fi* (I 
I) i:3Fttfo*/*/m?vift3R*** (c) 
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T'feSc ffl, *fi-£-# (A) , (B) S^t 
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(iv) Sr^b-c^-ct rnfeo«Jt¥«ttt 

t\ 10 
[0 0 19] _hfE#m-£# (A) twfeV^T, 

( i ) . (ii). &tWft*¥<fc ( I I I ) & 

(i) (id b<D&#>zm&<o-&m s -£.m 

IE«^*tt ( I ) wH^ii 1 fifi%*ST*tt, #g^# 
(A) ^ir#fti-5^ISfp (^!i) rvu* u->:/y = — 
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1 **%5fcir?HU (A) + 20 

mfQtf!) r^l/V^J =» — /urc— 5vU-»l|ifi#: (b) 

lEff/SHMfc' (III) 0#J^7)S 1 fiS%*«T-fi, *S 

(a) ^fc^^***^*/**^^**** 

(c) *J|5ro*^dr->^SiO#I-g-^/>^-r#\ 

(I) (I I) t<D^*6S#J-g-w-g-tf-li, ^ 

ffifn (tfy) r;^uy^!)3-/n-f;^W 
(a) SlFFtSfntf y T/W^rUVi/y a— /Pzn— tvU^ 

(b) (DM-Sm^^tfrb, #tM4©i«v*# 30 
(A) *m®.mx&Z1Zib\z. £«to£J|i{fc*<D 5 
o^/u%«Tr-fc-5r t^fig-C'feSo Effete 
ro^V^S-g-fls (A) Sri 9iS«X^r-#Sfc*fc» 
«MK (I I I) #T*yyH* C&) »c*3|5i-5«5t5r'> 

[0020] «, (I) ©AftSffl^tfC 

li. 2jBfi%W±*s»*L<, 3 Sft%Kl±;JS 
b<, 4fifi:%yJL/JS£t>[;i#£b<, 5 JbjDS 
*fc»*H\ *jWM£ (II) <D£*5ffll^ 

bTIi, 5li%Ei±^4L<, 1 om&%&.-ktfi. 40 
9£?*b<, 1 5 tt:i;%«_k;!5S £ ^Jwif* U< „ 201 

*%sjl±& t »> l < , 30 a*%w±7isa t» 

$bV\, X. (A) KiSttSflWiUMfi: (I) „ 

m&*HSL (ID, £.tf*j*i|M£ (ill) <Dtt<Dit 
m (Sfi%) t LTIi> (A) £#C95 0~1 

0 o SS%rii# * b < , 60-100 «t •? Sf 4 

L<. 7 0-1 0 0fift%;j5£ £>lw$F£ bv\> 
[00 2 1] *Jt£-<£ (A) S:«^i-«**fi8*ffi<OJt 

*«. mf&m®. ( i ) /W/fcHMfc (ii) /«j*HMfc 

(III) (IV) =1-98/1-98/ 50 
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1-9 8/0-7 0 (S*%) (Dl&mtfm^-ZibZjiK 

m&wsL ( i ) /mmmi. (in /#?/&*<£ ( i i 

I) /ffi&m®. (IV) =2-94/5-9 7/1-5 

0/0.-50 (11%) wttffli«*f*u<. fltafeiftft 

( i ) /*/**& (ii) /«/&¥& (i i i ) /mat 

mtL (IV) =3 — 88/10 — 95/2 — 45/0 — 
4 0 (11%) W«5H#<fc«3$f4b<, (I) 
/«fi£¥<£ (II) /flMtHMS (III) /m&WSL 
(IV) =4 — 8 2/1 5 — 93/3 — 4 0/0 — 3 0 
(Sfi%) oBB^SfetffSK. (I) / 

WfiftiMfc (II) /fcjfc'iiMtt (III) /ffii&mtL ( I 
V) =5—7 7/2 0—9 2/3-3 5/0-3 0 (ffi 
*%) w«5H^i: 0 :b»t#* b< . ( I ) /« 

jEg*ffi (ii) /«/£¥& din /m&miSL ( i 

V) =5 — 6 6/3 0 — 9 1/4 — 3 0/0 — 3 0 (fi 
fi%) bl* ({fiU (I) „ 

(ID, (ill) Rxm^¥U 

(iv) w-g-tmi o omm%vhz<, ) , swt-r-s 

[0 0 2 2] _hfS*S-&<^ (B) K*3V>-Cli. m&mtL 

(i) <t«j**& din t&&+&mj&m& t t><ni 
mgL%vj.±*<!5it>. (i) 

^tt^w 5 0 ^;u%£lTT*fe5i i: frWMX-h <0 , _b 
IS*S-&<*: (C) fc*s^TI*HM6i(M!fc (II) 
& (I I I) ttf&*±ffi)$.mGL<p(0 lfifi%WJiS:^ 
(II) <0£&5»-&>4i£m¥& t t 1 <O5 
0 *yw%&(T-Cfo 5 n t «ilST'fe 5„ 
[0 0 2 3] JifE*S-^{*: (B) iz$s\,^X, m&W£L 
(I) <0#J-^i5 1 mm%&ffiX'\*. '(B) ^U: 

(a) *3t5CO^W^-^v'Tyudf UVSwfiJ-^- 

^>*i-#\ fll^:#fi£ (ill) iMt% 
*«-cr±, (b) ^ir#fe-rs^Fta?o*/^7^ 

ffif&mfiL (i) w^«>st"j-&ii, yf^m (sKy) r 

yu-dr U-Vi/y =i— /u-i— ^/U^**^ (a) 
tev ^tfc^roiffiv^S^ (B) SriSKX^T* 
^¥fit©5 0^eyu%WT-C*fe-5r. t 
**«S-C*>*. ^ <bK, ^RttroKv^S-^* (B) S: 
J;«?S54K*^#Sfc*i)»r v #fjft¥& (ill) ^T^y 
^* (tt) »w*3fei-«*JftS:^<c< tt^A/T4*Z.i: 

*ffiu\ (b) K&^-t, m&mGL 

(I) 0^ftSfiJ-&i: LTtt, 5Sfi%«_hiJS£F3: U 
<, 10 *S%W±/45 i ij » ± L < „ 15 MM% WJrX>s 

<, 3 omm%U±tfh b< , 4 0ii%« 

±***fc#*UV^ X. (B) irS3tt5«J5SHi 

& (I) (III) i:<73-^»f(OJt^ (11 
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%) irLTtt, (B) iftff)5 0~10 0lt 

%#fftU<, 6 0~1 0 0lt%i»5J;ijfff L<, 7 
0-100 $ b K£f * LV \, 

10 0 2 4] ±E#«£-ff (B) «r*Wtt-*«*i*i|Mft 
(DJt^li. (I) /ffi&mtiL (I I I )./«*£ 

MfrtiL (IV) = l~99/l~99/0~70 (11 

%) <o&mi>mmx-$>zfi\ &&&& <n /«*£*& 

(I I I) /mfcW®. (IV) =5-9 9/1-7 0/ 
0-5 0 (11%) tf>85fflas$f£L<. (I) 
/ffiftMtiL (III) /^^ft (IV) =10-98 10 
/2 — 6 0/0— 5 0 (11%) W®H^±t)$f*L 

< , Mf&mtiL ( i ) a i n /ma.*®. 

(IV) =2 0-9 7/3-5 0/0-4 0 (11%) 
©«iB*«*6»r»*U<, (I) /«/£¥<£ 

(III) /mfc^tiL (IV) =30-9 7/3-45 
/0-3 5 (11%) Offiffl/JSi: 9 folt9« L.< v *j£ 

( I ) /«/£¥& (ill) /ffi&m®. (iv) = 

4 0 — 9 6/4 — 4 0/0 — 3 0 (11%) <D$SHji s ft 

t>#*u^ (at, Mora (i) . mrftmsL (i i 

i ) syMffi ( i v) w-g-tm i o oii%T-fc 20 

[0 0 2 5J ±IB*S-&«: (C) iZ^-X. mOtMH* 

(in <o#i^5isfi%*«T-(i, *s-&# (o «t» 

(b) m&o>&m<n**isTA'*ei':s3&>»&& 
'>#-T£\ X. (III) 1 11%* 

SS-ett, JMteflc (C) f lr#fti-5>FJaiP*/*yuJj? 

^s^ifr (c) m&<D*ju7$*ci/si'm<nmG-tf'j?ti: 30 

(II) ro£#5id-&li, ?Ft&fn# y T/u=* u 
^^ya-yux-T 1 ^*!* (b) K>fi-SH4«s<Sv>r 
t^b. #1M4«>*^#«£-* (C) fc 
^MW©5 O^^/oWTT-fcSri:^!^ 
T-fe3„ S&fc, #lttt©*V (C) Sr-fcO* 

nx^-e^-sfcsbir, (111) atr??** 

*bv\ f*k (c) fc*Jv>T, (i 

I) WfiftSU^iUll, Slt'/oKlWSK, 40 
1 0mM%U±.#Si 9 iff* L< . 1 5ll%PJJ:iiS & 
K#*b<, 2 0M%W±^$iblc:Sfc:$f*U<. 3 
0 SS%WJb*5 1 q L< < 40 ®S%£i Ji^i* 

X, (C) lzj3lt«M¥IK (I 

i) ta&uMMtt din t (s*%) t 

LTIi, *S-&* (C) ^(f©5 0-1 0 0ll%riS$F 
£L<. 60-1 OOMWOffSU. 70-1 
0 0Sfi%d5$ u,\ 

[0 0 2 6] -hfE*l£{$: (C) #«j£lMfc 

<Ditmn. ffij&m®. (id /flMtiwK (i i n /# 50 
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(IV) =1 — 99/1 — 99/0 — 70 (11 
%) W|6HjJSiga-C-*>«7JS, flMMMIfe (II) /*J5£* 
(III) /*fifcl)M£ (IV) =5-9 9/1-50 

/o~5o (ss%) ©«Has»*u<, (i 
1 ) /*/£¥{£ din /mf&m& (iv) =io~ 

9 8/2 — 4 5/0 — 4 5 (11%) (D&mtf <fc «5 & * 

l< . «^*fir (id /«i«wft din /mam 

& (IV) =2 0-9 7/3 — 4 0/0 — 4 0 (11 

%) ©ttiB***&te»*u<. (id /mat 

¥tt (I I I) /mf&miiL (IV) =3 0-9 7/3- 
3 5/0 — 3 5 (11%) <0%mAi b L< , 

(id /m&m&. (iii) /«/£¥& ( i 

V) =4 0 — 9 6/4 — 3 0/0 — 3 0 (11%) <D|6 

uv* m&u tt/Miffi (id . flMtvo: 
din stf^flifig^ffi ( i v) w-s-tm i o 011% 
-c*>5. ) . BMbTz&titzmm<ni**zshteim& 

(Wfittf-it. Lt\ 

[0027] iiiE^g&fn (jffy) 7^uy^!)a-/u 
^-7v»^¥l# (a) Sr^-t— USsS (1) teiBVvc, 

yl/Jfl/y^!) a-yH-f/^flflc (b) ^iEi"— 

S (2) fc*jv-c, y 2 -c-*$*x^r^=/^o^^ 

/j^lStt, 2-4 Am m T-fe5^, 3 ~ 4 ^sjf * b < , 
4>4S«t •JSF^LV. *fr«?IC(i, tf=/u* s 7!)^S, 

[0028] ±ta^Fia?o (/Ky) r/u*u^^y =1— a- 
^-^/^^iflc (a) 5r*-r-^ (1) ^c^3v^-c, 

|P/Ky T/u^rU^i/y =— /u^— ^yu^^ift: (b) 

j&s; (2) ^c*3v^T. r 3 o-e*$ix.5^-dr->r 

Adf U^S<0^*Jl^(i, 2— 1 8^,g^x*fe5^, 
2 ~ 8 ;£ L < . 2~4^±»3jtf4bV\ X, U 

t*V7^Jf u-^*^(z^-^->3i^u^5r^^ b 
LtftSrtiSffiK, 5 0^%E(iiit*->i 
^u-^S-C-fo-5r4:^J:9»*L.<, 90^-/w%El±iS 
^->^^-uv^-efcSrt*5$blc$f*L<. 95* 
A%W±^^-^^^u->-^T*fc^C 4r*s*t»* U 

[0 0 2 9] ±SB— (1) ir*5It5*=3r>TyUdr U- 
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VSw^ttAO^/M&m, ±E— «SJS (2) fc*5 

«7 -5 'sTA** u ^mnW-iistfto*:^®. n co;ifl#.-g-fr 
■frt LTI4, mtfSl — 1 0 OCittn^l 1 — 3 0 
^on-m^ 1 0 t & -5 jffi^fr-t^iglS T'fc 3 

»6, n-m^ 1 5W$SB##£ L< , n-mS 2 0 <75$S 
H!* J J:9ff*U<. n-mS2 5©«I#St»i:»4L 
<, n-m^ 3 OWffl&t 9*?ft£f£ LV\, ft, n- 

r. LV>fc«), mz)il5El±<oei:lin-m^l ' 10 

n-mg20O«|t*i:i##4L<, mriS 2 5 « 
_h<E>Bf»£l4n-mS2 5«0®|ilT-fc-5r <k#£f* L< , 
m/J53 0El±<£>Bfl::»4n-m§ 3 0 <D%mX-&>% ^ bfr 
jfrSLV. X, m^ffli: UTi4, 1 — 1 O 0<D$C/JSjgi§ 
X'i>Z&* 2~100OW*L<, 2~8 0W»i 
<t*)»*L<, 3~6 OW^S$e>frjff*b<. 5-5 

V\> — nCDffii: urr±, 1 l~3 0 0Wft^S-C 

»f4|g;S5(£T U r. < 5 fc«v 

tf5ffiT L-Tl|X^i45^;-(r-f--5 fc£>, 1 5 — 300 cQf^ff 
SK, 2 O — 3 0 0<D&.tf£ »j£f* L< , 30-25 
0CO^$blr»*b<, 4 0 — 2 0 0<OWi <9*pJt 

ff*L<, 5 0~2 0 0Wit»iU>. 

V^T, mi n troif* LV Nfa^^fcHtrCOM £: UTI4, m 
^5 5 ~ 5 o OfScT' n #5 5 0 — 200 CDSgc<E>i§£"e;&»o n 
-ms= 1 0 X'1bZ>m*mfZ>^ btfXZZ, £feK, # 

(i) fcsvMifffiE^ffi (in <D^-rnfr*2 
mmu±.»mvxh£<. iai»we (i) t2 30 
wmpm&m®. (in ££fflv^t§-s-wmi:n<!:w*a 

^^HBrOjl^Ji; LTJ4, mi!l ~2 0®t, n#2 

o — 50 w&jfctf 50 — 300 (omcom^t)^:^^ 
iffeixS. ft, ^^AD^e/HfttM:, Hr/u-f K 

[oo3oi JbiE^fD (7j?y) r^*w>^y=-^ 
^-r/^*fi^ (a) «r«i— «W (1) tc*jit5R 
2 , ifE^F&fP^y T/v-^u-Vi/y =>— /n-f 

/^¥ft«: (b) Sr^-T-jS:^: (2) K*3 1} 5 R 4 14, 40 

T^mm^-xnmmiM^ 1 - 3 0 «?«^b***-<?*>jxtf 

£<, Wft*JB^-* 1 ~ 3 OO^HkTkig&i: LTI4, m 
;ttf, ^rai~3 0W7^/uS (JJIJtfiSeT/i^ 
/uSXttflgSSSeT/l'^^S) . KSfflmft 6 ~ 3 0^7 
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JfcHWRi: LTtt, l~2 2i!Sf4K, 1-1 8*5 J; 
9#£L<, 1 — 1 2#$felr#£L<, 1~4#«fU: 

iitK. r 2 s^/x(*r 4 1 t> 

*pl7ifSL<, R 2 S.t/R 4 #*i!fJjj^<a^;4Sftfc£f 

10 0 3 1 ] _klE— jfi* (1) -C***v5^Ffifd (# 
•J) T/i'df U-V^U /w^t— ryU^^Sft: (a) ,RI>* 

±3s— jrs: (2) -e^$ns^«afpjKy r/u^u-^^y 
3 _ /U1 -f^¥t«: (b) t utii, #>j;ti4, ry 

•5t>s, =flr##)lc:i4, (J^y) ^^u-V'i/y =— 

7?/Ux-f/K (^y) 3c^u>- (stfy) /ntf 
r y /u-ai— tvk (/Ky) 

U-^ (^y) ^fU^!)=-yU (p<*) 7!)*x-f 
/u^jjs^jf fe*L5o *^^T-«:, Hf/&¥te (I) Sr^-x 
^>*fifr (a) XtWftfcHMft (II) S:-^^-5*4»: 

(b) tLt, r.ixfeWiaSr^T^fflT'#5f5A-, 

2 aei±^#ffl-r S r t *st?# -So 

[0 0 3 2] i|H*S^ (A) , (B) SO 5 

(O irfctts^^ffi: (i i i) », r^y 

*L<. *i&fD^/#/M?>-®^l|ifl:fl; (c) iLt 
14, '>/i< i:t7^ y^SfeXI4-?-<OitS:^tpCi:/45jff^ 
y /HSXI4^rO^*j«5<o«^^tf^ ticj; 

T? V^m.<om.t UT(4, Mxl4, — fflfc&J0|j&, -fiffi^ 

X, fll^ffi (III) »4, r^y^x^-t 
jgw*t-<7>«itSr^AyT-v ^ t> i < , r > y 

(c) i:bTI4, M^Lff, y^^y/ues, J'ohyK. 
Xttiixfero— flfr&JRffi, -tf^JgJS, 7^=^ 

*^TS fc*ST?#, rttfeOl® 

XI4 2««±SrfflV^Sr t^-C'^^ 0 ^tvfewf-etj^ 
ic. ^FSfn^-y ^/uxK^^^Sil: (c) t L"C, 7"^ 
y^ (it) «>*«r*tr»«*»»*Uv^s, T^yyug? 
(^) t^^^y^gf Ofi) tSr#tf^®l4, *5|B^w 

[0 0 3 3] ±I2*S-g-tf (A) , &m&& (B) 

(C) iCiSV^T, (III) Ot^feS 

#j-&i4, ^n^no*s-&«:^is^;*ffi^<D 1 s*% 
KJbf*»5:i*tti?*5#, 2fii%w±T-foar 

JbfE#«-&^ (A) , #m&& (B) 

(O »c*jvnx, mfcrn®. din atr;y^ 

<, lfifi:%«-bT-fc2.ri:^ < ti)j4F$L<, 2fi»% 
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[0034] -kiS#a-£fls: (A) (C*JV^I1, 
# (A) ^W^/^^v'yuS^^fn^^^bfc^* 
fi-&# (A) 1 g S •? W^^zK^r^/uSro?: V %&%c 

(me q/g) #0. 2 — 5. 0 b t£Z> <fc ? fc, 

^Sro^SM (meq/g) <tLTI4, 0. 3- 
4. SiiiOjfftK, 0. 3~4. Otf£b\Zft%.l, 
<. O. 4~3. 5^#tr*f*b<, 0. 4-3. 0^5 

*tffSU\ JbiE*fi£-# (B) fcjatvrtt, 
W.^m^W (B) + ro#yujtf*i>yi'S£;fc<f 5 ?nMU:&» 
bfc^*S-&«: (B) 1 g^«?«0*yUJt?dr->^S<0 5 y 
SiS (meq/g) iiO. 3~6. 0t*5±5l-> 

^■>*S©5y§ff (meq/g) tLtlt 0. 
3 — 5. 5tfS±«?$?*L<, O. 3~5. 0*5$f>»r» 
3=L<, 0. 4 — 4. 5 ■£ L < , 0. 4~4. 

Oj»s*fc#*Ur\, 3 bK, JiI5*S-g-ft: (C) 
Tt4, (C) tf<0*/U5t?dr>>/USSr5|cip^iS 

VZ#M L/tgE#£-g-#: (C) 1 g^»)cD*/U5j?Jr->/U^ 
(0?!J§if (meq/g) /CO. 2~6. Oi45i 

ffi#yUxK*^yP£<0$ yyjJHgC (me q/g) 
(4, 0. 2-5. 5d*4 t?jff*L< , 0. 2~5. 0*5 
S L<, O. 3—4. S^tjfSK^ 0. 

3 — 4. 0 7jS:Sfc£F3= LV\, 

[00 3 5] #/M?=*'>/p£tf>? y < 

# (A) , (B) .R (C) K*5V^ 

(meq/g) riUiiE<£>&ffl|*J £ #-5 <t 5 fc, 
(III) O^AS^^^-rSW/JJff^U^,, 
[0 0 3 6] -hiE*S-£-# (A) . (B) RXf 

(C) K*5^-C, ^taft^e-y^yutfvg^i^B 

# (c) *3l€W*>'i'jJ?^v'/uS«r^i--5«fi6;^{S: (I I 
I) yfl-K. ^roteroj&yi^^yu^fcoWAfcJ^teS: 

^yi-mm v^mmt. m^.m^L hid 5 

t>^m.VXffif8.m&. (Ill) Ot^i6.5fii-g-<0±|5S^ 
[0 0 3 7] ffl, JiE**«-S-fl:iJ:*s»t«*A'JK*S//i' 
y (meq/g) 14, *ft-&{fc7W£3r 

3Tt-5w CTxtf, (A) fcjaw* 



14 



If So f*h WT<7>tf@T-|4. (III) 

D yustf ^ ^ £ U T V* 5 /5* , # yntf ->yug 

«r*-rs^wmw«^^^^^-|ci4. r^fctfyu 

[0 0 3 8] (tf^Jl) :m&ftU) bVXTPV 
yi^£fflv\ l^fift: (a) +mMft (b) /ljifi# 

( c ) =90/10 (**%) <nmf&tt<o&m'&{£t)m 

biXtz.W&. T9 y yugf(?5^fil4 7 2X&Z<DX\ * 
(c) tdS^-t-S^yu^^v-ywaSr*^^^ 
10 l/c^ES^-ft: lgSO ro^yutf? =*->yug<D 5 y 

(meq/g) = (0. 1/72) XI 0 00=1. 3 
9 t*£h* 

[00 3 9] (M-3S0II2) :W (c) tLTTi'J) 
ywg!-?- h y -7A£;?!i\ i£fi#: (a) (b) / 

(c) =8 0/2 0 (fifi%) Olfi^lfccDitfi-^ 
##?#?>*uU§^\ yywg?-*- h y *^<7}#^SI4 9 
4, y yl^OT£-^if4 7 2T*fcS<DT% 

(c) ^*5K-f-5*y^^rv'y^Sr7fe*fnM(wm*b7'c 
&M&# lg^D (O^yUTKdr^yi-SW 5 y ^Stfe (m e 

20 q/g) = (0. 2 X 7 2/9 4) / (0. 8 + 0. 2 
x72/94)/72xl000 = 2. 2 3i)i5 s 

[0 0 4 0] ft. ±S*^*-^H©5yif|( (m 

eq/g) i4, ±.m<D£?te)£mmzm-5\,^§\-&mx' 

^ffi-rs^lr, *fi^#<73;&yu:#*->yw-»<75*M';*->- 

30 [0 04 1] _kfE*fi-g-# (A) . *S-3-{£ (B) XTJ« 
(C) {CfcV^T, ^W«^:¥teSr-^x5*i 
flciS^K^fc, -t«>tfl«>*S-&Br«B«Ht»flc (d) frJB 
v^rir^T-^S, droj:5^¥a:»: (d) KJ:»)«j* 
¥te (IV) w. 

(d) (IV) <0^fe^#|^|4, ^etu-e 

tiS#*L<, 5 omm%UTXibZ>Z.btf£K)itf% L 
»^¥fir (iv) Sr-^-^5¥*fr (d) 14, *fi{f: 

40 (a) . (b) st/^a^ (c) t^m^m^ 

h<0 1 SXI4 2 ttW-h^rfflV^S ~ bfi*X°% 6„ 
[0 0 4 2] ■^U--T>'g! > 7-^yU^, 

(ffi^JRJS, "ffi^ilJ^, ry^7^ 

TJi-m. -T^^vgS, v- h^=">'^O^fDv ! *yu-d< 
>®?Hat^^ilT-#:i — 3 oroT/u^- yu troys— 7 ^ 

^^yp, c/oi^.^/u|g ; ±.m.*mai?*jm>-mmbi0i 

50 ^T-ifc 1 — 3 0(DT 5 yi»/N-775 K. i?7? K 
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;U*cU^**ci' KS: 1 —5 0 0 ^t/Htt $it/cTyU^r/U 
(tK y ) Tyu^U-^y ^tifE^gafPv 5 ^^^^ 
ggg<tc9/>— TjijxtvK S^n;*7vMBI ; JbfMFffifn^ 

n^^o^y /uoftfAi^e/HR 2 5 o oco^y Tyu^r 
uv^/y =i— a^o^— 7x7r/K s^oc^y/HH ; > 
^■/u (y x.^yu (y 9) T? I) is— 

K ^ntfyu (y*) r^y k ^ys/sM* (y 

y K tf/V? a h^— K ^J^9 * y 

1-30 (7)7^3^ut(7)x^r^ 

; i~3o <DT^=2—/u\zmmm^ 2 - 

1 8<D7;^l/yt^'> KS: 1 — 5 0 O^vW+AnSii-fc 
T/u=«*5/ (#y) Ty^i^^y yi"£ (y*) T 

(#y) (a* 
y) ynfi/y/yn-y^y^^^y u-h, (tK 
y) ^fi/y^j3-^/^^;ji^Mf^ (y 

yi^lSClix^O^y =2— yUC0#AD^/i-^2 — 5 0 0(DxK 
!i7/^i/y/y3^i:^77^ KSIo 

[0043] hyxfi/^y^-/^ (y*) r^y 
u— K (#y) xf i/y>n;3^ (y^o r^y 

K TKy ifUi^^y 3— yuv? (y*) 7^111/ 

— K (#y) xfi/y^y^^u (4?y) /p^uy 
/ja-^ (y*) r^yu— h^co (^y) r/v* 

Ixi^y 3— (y>$0 7^yi/-Fg;^fy^ 

a-— /us? (y*) r^yu— k h^fo-^p/N 

Vhy (^) 7^!li/-K h!)^fD-;^P/<y 

^ (y*) y 1 — h^<o^m u#) r^yu— 

^V}) =2—/i,is-?u—h%F<D (#y) 7/^uy^|j3 
— yuv^u— ; tf^u-^/UT*^— k (y*) ry 

yU^yt-zfc.*— K 2- (y<$0 y n^v'zc^vu.X/u 

K 3- (y^) 7^yn^V/Pl:V^>'U^ 

— K 3- (y*) 7^3iP^i/-2-fcKP^>7 p o 
fcfyl^yu*^-- K 3- (y*) 7^!iodrv'-2-t 
K p d 7 x x;Ux-f^, 3- (y 
9) 7^ II d ^5/- 2 - t Ko fy^^/u 

ie-— K 4- (y*) 7^D^^f;l/^ 

(y*) y yur ^ K^^/i-^/u^^, 2-y^yu 
^p^i^yv*:^ (y*) r^yyur^ h\ 

^Jtt ; y ^vu (y y yur ^ KtfyJ: o ic^Fiafo^ 
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MK;*^^^ a— **vu**-w>\ tr ~yu 

p-^^^^^^m<o}f^j^mmm ; l. 4- 

y^yv^t- yi^ey (y*) 7^Uu-K l, 5 — < 
y^ys/t- (y*) 7^yu-h, i. 6-^ 
^-y-^^—yi^y (y*) y h*£<7)Tyu# v 
v^-yi^ey (y*) 7^yi/-hS;^^ 
y^u>, 2-y^yu- 1, 3— ^#5*3^ 2-^a 
yu- 1 , 3 -7* iy^^(Diy^.>m o 

[0044] (y ^) T9 v /ut ^ k, (y^)r^y 

10 yUTyu^fyUT^ K, N-^fn-yu (y*) T^yyi-T 

^ K, n, N-^y^yu (y^) y /ur ^ k^co^f 

yyu^r^y^^yw, (y^) y yu^y fyur^ y 
^.^yu, (y^) yyug&^y *}->vt% y^^/K 
(y^) y/i^ift^y^uT^ y^otr/K' (y^) 

TP y yuggi^^^-yur ^ y ^.^yK ifx/uey v^y^ 
^FfiSfpr ^ ; ^^yu^v^v^o^tf^/i^^Se 
20 ; h y r yyUv'T^u— h^'>7?u- \>m ; (y 
^) ry/UTyu=— yK ?V i/i?si> (y/y) ryyu^.— 
f/^ory^i ; y h=^'>7Ky xf uy^/y 

y fxiyUin^-^yl> x /Ky rc^U^^y /U^ey tfx^/U 

x:— ^yu, y h^f ->^y xf uyy/y n— y^y (y 
^y) ry/uxi— v^yu v TKy xi^u>i/y yp^ey (y 

^) r y yux^— ^/u x *f o tr =.yujc— Tvufe'SiMST' y 

yu^n^^yu^ ; y Oy ^-yuv^n ^rfy/p fyur ^ J 

vwy7UU TKy v?y^^o^r-y->-r ^ y ^"n 
tf t^r ^ y-^ u^isT % KSft. ^y v^y ^yu^o^-y- 
30 v-trx- <yp tvur ^ Kg?) , 

i^y ^vui/n^r-y-^- tr^- (i^^n t'u^r ^ y -eu 
-fVT^ KBfe) . sKy v?y^yu^o#f->- (1-^d 

^-3-7^y u-h) , ^y v^y ^-/u^o^^— 
d-7 p pt>-3-^^^y u-h) , 

v-n^riJ-V- tf^- ( 1 -/n tfyu- 3 — T ^ y 

h) % ^y ^y ^/uv^a^r-y-^- tr*- ti-yptvu 
-3-y^^yu— h) *O'yp*ty|i!«# 0 . 

[0 0 4 5] -hlS^S^ff (A) % (B) 

yuTyu^—yu. xf yu, V/p b°yUTyu=t 

-/U^or^n-yu ; ^<y-^y % hyu^n^^ ^r^U-^, 

n—dr-y-V, n ^^V^<D3£#J£fe 5 1 Mi/IBfl» 

ISjK^LtK^ ; g^S^xi ^- y cq x. ^ ^ MtSm \ T± h 

y ^-yux^yu^ h ^C0>r h ;f h7t K 

50 bttSiS. W»¥**XV»bnSfi-&{*:o*»J4^* 
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[00 4 6J ±|B**-&* (A) , *fi^# (B) »V 
*fi<£# (C) S:»iSi-6fc*»C7K*a*-&S:tT5»& 

/Tv^yft^, 2, 2* -7/^-2- (2-< 

&mw.m&im., **z.mmMm. *^»sfe^ h y a. 

^e— yujfi^cDFe (I I) jjtt, tFn^^y^7 
-fVBW-h y frAzycfpflk fc: Kp^v//U7^yi£g? 

^Sfc Oft) »«>aa»i«r*«-ts5^fct>-c** 0 +-C 20 

[0 0 4 7] X. |S«7VU = --/K *«Jg5£ L < BJBJW 

> K> 7^D>f ;w^-^^-> K, -j- h y 

[oo4 8] £t>izi&vtm&&rr ?m&\zt±, ^vx^ 

K, tMJ r>A^— ah*--;/ K*tfV<— 40 

> K ; t ~yf/WN/f Kn/^ K\ ^ 7< K 

yyf h y zuf ^ryft^^v\ 50-20 
ot:<n^T-n^n^ 0 

[0 04 9] #*Si*:^SlSS^<OSA^ffi«#^PS 

SrSJE&^SJw^ffl^SA U ft 9 SrKJSSSfciMW* L 
<ttS«»A-f"5^j£<^v^lxT<> ^ffrft^tt, 

(a) (b) ir^fft (c) tf> 50 
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^«BSrSiS«»lciijttaA-t-**«6, (a) At/ 

/Xl±*«* (b) ftSr^M&Bfll^ia^u 
(a) &V/3mi?£*# (b) 9 £ 

(c) ©±SBS:S«:««^5i«ia:A-r**«fe, fc-5v^ 
It, (a) (b) <D — gui^l 

# (c) «SrSfi;»»|c:«jJBfcaAL, 

(a) RZf/Wtm&ft (b) ogl 9 £ (c) <D 

» 9 ^^n^nR^«tc^S(c»EI^^*tT^SiJftA 

^^«^^»Aa«*il«ttXtta:»»»c:*^4 r 
t J: 5 #*fitf<0*fit^a 9 ^»A«*JtSriS«li» 
xttS««fc*fc$*-t\ *«#ff*o*j«^fl: (I) 

Xtf/Xtt*/fti|iffi (II) (III) <to 

[0 0 5 0] ±ta#tfi^i$: (A) , &m^i£ (B) XV 

&m&& (c) o^*»w<ofcft, itiUfttt*i«:/Bi> 

B6^-^^/K 3 -*;\sj3zf h^p tr^v»^-^^-/K 2 
ffl ; >f y y o / V -/Uf Of 2 iK7^ =1 -yu ; IJJy 

a, ffi^g®?^ y ? a % ffi»K»7k*^- h y mss^tK 
y >?a, ^^smssk^ h y ^^fisflttt^y^ 

&m^& (a) , (b) Rxf&m&it 

(C) ^^*waE<Ofc*jcH:. ^ift (d) t IT 
(^>?) ry;«yu*y* (Jg) ^^»»^S&tt^^ 

[00 5 1] ^f*^T-£o#S^S:Smt4J: < #5 

ttm* b< ^0. 0 1-4ppm^ffl > 

£ 6U:#£ L< ttO. 0 1- 2ppm(O6|, 

u<tto. 0 1-1 p pm^sitfeSo fsi, mm\zm 

^»*S:iiv^ffii-*ft4: LTtt. OTx.tf, TIE^ (1) 
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~ (5) (oamifimf kits. 

( 1 ) ^ISrAtlfefS^rt KSJlMS^gtt;** & 

^SrTffTt 4.v\, 

(2) »««:Anfca«rtOftffl«#«:«**S<0*St* 
# * T»«* Lfc* * «ft»»t*l*IBIl b < „ 

(3) «Brtfc7Jxfc*«Kas(MPo^FStt^^«r«B* 

(5) B*0**lc*.il:Sft6fll (^?f^y^5*t 

[0 0 5 2] ±iE*S-£-# (A) , (B) AV 

(C) 14, v KSfpfflO^ 

«eRffl-?«iM4EJi-k<0 p H^ffliciiss btrte < r b 

£L<, i9if4L<lipH4«±, £P>}c#£b<li 
pH5EJLk, i: "J^ltiff* b< lipH6JW_hO|Sia-efo 20 
S„ — *fi-^KJ&£rpH7^±-eff-o-C'b±V^s s 

«B-e*^»6S:«5ii:**#*b<» £9#£b< 
i4pH6*iS, £e>{w$f£L<l4pH5. 5*?S, 4 5 
*>»t»*b<"l±pH5*«i«)|BH-efc5. S£oT, fiv* 

x ± 9 *iA p Hicpis-r s r <t * b < . m&ttmn 

Bffib U-rjMfKlzB, p H 6*i»T'*S-§-KJS:&*7o 
fc^^r/^ytt^«S:^DbTpH6^JilrgSSi-S 30 

pHS^T'^S-^SJ^Sr^fofc^lcir^* 
^Sr^A0bTpH5WJil^S-rS^, pH5*l 
T-*S-&SJtSSrff ofc^lcr/w-* V tettftSrSSaobT P 

14, — fliAJixttntfAJiiwTKaMktt^wfttt 

4&f*«rJB^-OfT 9 r X, pH&TlfS&M 

rn?>g?t£%«ro*-erc\ pH««fiM!;8***jiMP 
a»e>y >-sws#$bv\, £/&#*T*g, 
mmmzrfo itttts. ft, -hfE*s## (a) , 
(b) xtms-s-fl; (c) i4, **««>»tt-e 
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[0 0 5 3] Jb!E*M-£-# (A) , #fi-£-#: (B) 

(C) (Dm&W-^^&t LT»4, y^s'-S 
ir>3^D7h^77^- (JWT TGPCJ tt,V> 
9) uy^!)3-/^fl, 000~ 

5 0 0, 0 0 O^ig^-C'fcS^, 5, 0 0 0~3 0 0, 
0 0 0;$5£f* L< , 1 0, 0 00~150. ooo*s«t 

[0 0 5 4) *mW\z£Z>fg2<D±* ^ h»?WH0\ # 
(B) (C) b<Ditm (fi*%) 14 1 

~9 9/9 9~l^igS-e&S^, 3~9 7/9 7~3 
/4S£?£b<, 5~9 5/9 5~5/5S<fc!5#£L<, 10 
~9 0/9 0~10A!$f,l:ffit< 1 2 0 — 8 0/8 
0 ~ 2 o a* i: •? :btt#* bv \, 

[0 0 5 5] ^B^tc4S^iro-fe> Vh»ft3Wlr*5V> 
T, i&^fcfc-Cfc 5 (A) K^t; SfefciR 

— (i) -e*$tt-5?Ffflft (/-Ky) r^ui^y 

3 -yH-f;H*i* (a) t±E— (2) T'S 

^ (b) t*&mat»h b-c#*, a>o, (a) 

(b) i:<o^fffi^±fE*fi^ (A) K*tb 
Tl~l 0 0lt%tfc5ri:^ffJU^ 4t>$f£b 
<I41. 5-10 011%, L<»i2~9 0 

i: 9 fc>(7#* b < 14 3 ~ 8 0 Sfi%-C*fc ^ 

ma (^y) r/udf-u-v^y /uol— ^/^^i^ 
(a) ,&uqFi&fp;tfy r^t^y/y =— /p^— r/w^ 

(b) ifcttttSwtCit). */u#yi^»=> 

^ y - h^co-fe- > v h w v — * tr y ?■ * % ± i*] 

(a) <tl£fi# (b) 4<D-g-ffS755lfi:*%*jiSw^ 
1^14, ^-*tfyx-<0(p]Ji^jm^+^i:^«7^*b 
te^, 1 0 0SS%Sr«x.54i^-^»4, -fe^^ 
htc*f-rs^ti:tt^i6:TbTff*b</ii\ ffi, 

fa (#y) r^^ruy^y =>— /u^— ^yu^fi^ 

(a) St/^fPJKy T/U^rU^i/y =1— /U-ol— tvWS 

(b) 14, (A) ^fi-S-K/BWc^FI&fn 

(dfy) 7^yyyy =— TJi>% t mm# (a) 
s.wffifn^ y ta^ u-v^ y ^— /u^— ^/ism&mit 

(b) , IP*,, *fi-g-^ (A) <nffif&mGL (I) Sr»v^ 

* (a) Rtmaimiz (in sriirv^fc^iKBiJKyr^ 

JfU-y^yn-zux-f^lfr (b) tl^l— T-foo 

ro^fflft (^y) r^^u>-^y =— /u^— r/w^^fi 

# (a) S.t>V3Z.I4^|P^y T/Udr U^^y =— yL-ic 
— x/^^fift: (b) &;B^Tt>iV\, 

[0 0 5 6] ±f5^FtafD (Jj^y) T/u^U-^^y /P 

x.-r/^m&mtt (a) s.t/^iafDJKy ryu-dru^^y 

r.-/Ux-r/H#ftt (b) 14, (A) (D®S 
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lt<>j:v^ #m-£-# (a) zm^-tzm 

— /u^— tv^^S^ (a) ir^fPTKy 

!) 3-/H-f (b) t^-g-fhStfS. 

# (A) t:MLTl~l 0 Oftfi%^©LTV^B$.£T- 
r irfrioT. *S-£# (A) UK 
^Fl&ft (J^y) a— /P:r.— 

(a) kT&futfVT/l'*cU>'lf})=t—sls^— : r;U 

mm&it (b) -&fffi<t ^xxm&mztt^x i 
~ i o oii%t*t5t> ^ ymaMm&yo*'&% r io 

y) T/Wdf-U-^i/y =>— /Urc-TVU^fiffc ( a ) 
afD*!)7^=Srl/y^!)3-;n-f^^t* (b) 
fcjJS, -g-ft-fti: UT#fi-£-ft: (A) ic^Ltl. 5-1 
0 0 If %a§ LTV 0 » f L < < 2 — 9 0 

fifi%«@brv>5^d5$e 3 tc$f*L<, 3-8 os 

ft: (a) ir^g&SiJtfy T/udrU^y =i— 
mm# (b) i:^ff*/J5lSfi%*Sro^-g-^tt, !7 20 
tf y t 1 ^ <73 f6]±^b*^+^ t ft 5 $f £ U < ft < , 
lOOliyoSrg^S^til, -feyyM^f 
S^tt*S^TbT*f*L<ftV\ ft, (A) 

yn-f^^fifl: (a) %.Tf/X\ttma#!y T /V* 

u is try =.-/u^-^^^a«: (b) SrE-g-LTfc J; 
Tflsn&mte (a) Rv/juttmatfVT/u^is^-y 

y 3- ; n-fyH»i* (b) 14. *fi-^S^w*ft 

itf&ftbvxmi^tzT-mB (jtfy) r/udruv-^y n— 30 

-7Vi^l£a#: ( a ) StJ<^Ft&ft5^y ryudrU-^^ 
y a— TVl-a^Sf* (b) tP-tfeottl'i 

[0 0 5 7] *^f-<fc5lg2cD^>>'h^#]K:}3V> 
T, ^m^Tfc 5 (B) XWtt^# (C) 
Sbfc-bfB— «* (1) T**$ix5^fP (jK 

y) T/^U-C/i/y n— 7Vl^¥*# (a) t JL 

ia— (2) x-*stb5^?P7Ky r/v-^u->-^y 3 

-/i^-y^jRJIlJH*: ( b ) i:5:^^i:bT^, 
t5>o. (a) (b) iro-a-ff-fi:^±IE# 40 

(B) ^*S-&ft: (C) b<n&ft&\zttVX 1 — 

10 0lt%ffc5;t^if*U\ J: ;£ L< {4 
1. 5~10 0lf% > £ b< 142-9 Oil 

%, <fc >?*3ft$f£ L< 143-8 0fifi%T?fc^ o *m%> 

(#})) 7^^-U-y^!) 3-^x-f/Ul¥lff (a) 
RV&FmaXV Ttv^r\y^if\) 3 — /nn— "rjv^m.^- 

(b) Srt,^#-f--5w^lcj;9 % */W*A^»3 y — 
hW<D±* V bm^<D9—^ifVy L '{i:i. «J|6]_h$-ti: 
*w i^T-^S-fe^^ KWfMfltfc*. (a) «!: 

i£fi# (b) i«^W-*!iUm*%*«|©»£-l::tt, !7 50 
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y7^W|6]i2&^riS*+#,tft9#£L<ft< . 
ftfe^, 1 0 0fia%£rig;t5^U:{4. -fe^V Mc^ti- 
5^»tt^ig:TLT»S U<ftl\, ft. S^FISfo 
y) 7/^uy^!)3-;n-f;^fift ( a ) 

(b) 14, (B) cog-S-Kfflv^c^i&fn (jK 

y) T^^-U^VD ^—jU^.—^yumm&W (a) 

(C) <Dm-$izm<*^ttM%}tf V T;u*u>-y 
y zi-zuoi-^yu^^sft: (b) % IP*,. itS-^ft 

(B) £>ffite£lW£ (I) Srjgl^c^g&fD (*f y ) T/U^r 
l/>^^-/H-f^¥if (a) .RtfSS-g-ft: 

(C) <Dms$.%-®. (II) Sr^VNfc^F^fOTKy T/P^rU 

y/ya-;n-f^^tf (b) tm— -efco-ct 

fiafn (#y) T/u=Jf u-^^y a— /w^— ^yp^^fift: 
(a) ^t5/xi4^fn^y ryu^ru-v-^y 3— /n- 
^/^^Sft: (b) ^v>ttJ:v\ 

[0 0 5 8J JifE^?P (iKy) T/U^U^^y 3— 
3i— 7VUS&l|ifi#: (a) St/^fPTff y T^=^r UV/ y 
n-;H-f/H|f# (b) 14, (B) S.TJ 

ftfi-^-ft (C) (OSij^miciB-g-L-Ct iV^7)5. ^S-g-ft: 
(B) £®!j§i-SKS{c, LT^v^fc^pfi&^^ (df 

y) rsi'Z-i'^fy =*—si-=.—T/ummmte (a) as, 

ifcS-g-ft (B) K*fLTl~l 0 0li%a§Lt^5 

(B) Wfl-K, ^«a?p (jKy) 7yu*i/y/y3-/n 
— yyu*l»lj|flc (a) S:*S-g-fl:(rMUTl — 1 001 

s., m^sissrflfjh-ra^n. ^F«a?p (^y) t/u* 

(B) K*fLT 1 -9 0ti%«fLTl>5^ii ►) 
£f£L<, 1. 5-8 0Sft%«libTV^-5^,*i:^$ b 
(c»*bV\ X, (C) SrSait-rs^tc. 

t Lxm^^tt&fatfVT/i'^u^y!) 3— /n- 
5R**ft (b) as, #s-&«; (c) t;MiTi~ioo 

ot, #tfi-g-ft (C) W^-lr, ^Mi!t!!)7^uyy 
!l 3-/Ux-r^¥lfl: (b) *&m&mztt LT 1 
- l 0 0Sfi%^W-T5-fe^ v h«lfn^Jia^^#-5 - 
t^ttS. S-S-R^^lh-r^.^f4, JFfifpjRyr 
i/y^J) 3-/ux-r^f (b) ^*fi-g-ft: 

(C) Jc^tLT 1-9 0li%SSLTV^^iiJ: «9 
$?^U<, 1. 5-8 0M;%ai«L-O»3B*j£!»*3 ^ 
lCjf*L<, 2-8 OSfi%aebT^5^755t «J 

it*f*bv\ r»a©-t-'5^ta^] (j^y) r^u->-^ 

y :n-A^— x/t-^fif*; (a) t^motfDT/lr* U 
y^!/ 3 -/H-r/^fIft (b) iw-^fffi^ifi 
*%5fcf?§^>^g-[ci4, 17— * try ^^(^(^±^^4- 
^«kft9»*L<ft<, te^, iooli%Mx5S 
-g-Ktt, -fey>Ntc^i-5^»tt^i6:TbT»*b< ft 
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v\ w, *a-a-# (b) 8.v/xK#m-&& io <om 

ig&tc, ^bl-^FIfrFn (#y) 7yKuy^j3-/w 
-f^l*tft (a) RTf/JUttmatfyT^Ws 
/^-^x-f^^t* (b) £rffi-g-LTt>±< . 

(a) RTf/Xlttmatf>J T^\y'^^]) 3 
-yuai-x/^^fi^ (b) li, *S^SJ£cal£fi;#:/£; 
#i LTffl^fc^F&fiJ (#y) 7Muy/!l3-/i/x 
-7vi^i£»# (a) Xli^FfiafnjKy Tyu^ruv^y = 
-/n-fyi'Sftft (b) tPl-ffcottMot 

[0 0 5 9] &&W\Z£Z>mi(D±* VhjgfP^lJli, & 

T^^u^^y a— A- (D) Sr±IE*S^ (a) K*t 
LT1-5 om&%<am-fZ~tt>W&^\ i-Vftt. 

l< ji2~5 osfi%, $ ibtcjff^ u< ji2~4 omm 

%, t OfclTifSK 123-3 0fifi%Tifc5„ TfciStt 
#y Tyu+uv^y 3— jv (D) Srl,-&*i--5^i:tcj: 
t>, *yu*yi'^>3>'^ y — h^W-fe> ^ hilflJ&l&XO!? — 
U tr y f=- «r <fc 9 (SlJb $ -£5 d 5 ± /. >• h Jgfp 

3«i:ft5„ JfcSfttJKy Tyw^U-^^y 3— yu (D) (O^ 

WSt5 5 iSfi%*iffiro^-i-i*s !7— ^try^-rwiaii 
#>*^;f+# t45ff*K*<. 5 0 S*% Sr 

t^y M::tti-3#JiM±/5Mg;TLTi? 

[ 0 0 6 0] *mm\z i i:z>m2<D-t* v h?l?p^Jii. & 

^$#-e;fc 3 (b) (c) um^. 

SblrTK^^yryu^u^^y 3— a- (d) «r-hte* 
fi-S-fc (B) £-hfE**-£-# (C) i^fffitc^-LT 

li 2 ~ 5 0 $ h L < I* 2 — 4 0 11%, 

t 9fc>tf$f£L< Ii3~3 0fiS%t?feS, *»tt_#y 
TA^u-V^y 3— yu (D) Sr-b^Wi" 5 it 
-t-yU-^yU-^aV:?' y — b&<D±* ^ M&/£#><0 !7— ;& fcT 
y t- ^ 5: J; 9 fa _k $ -tt -5 r t *s T # 6 -fc y< v h MfaW t 
zK^tt^y TyWdrU^i/y 3-/U- (D) co^fi 

^ 1 ita%*ffi<os^-(c(i, !7-*f y v^rofi-Ha* 

[00 6 1] (65, TKJgte^y TyL^U-^j/y 3—yU 
(D) Srfllfi)ci-S3)-^r->TyP^U>'S^, ^m^T-^ 
2 ~ 1 8 (DOr^'sT \y^&<D 1 SXIi 2 UU±(Om 
<&»-<?*>■?. ^TK^tt^y Tyudf uv^/y a— /K0**l 
t|c*JB^-, ^^J^^Sfc 1-30 OT/^^XXi. 

/Syr^U-y^M-/!' (D) COsj-drv/Tyi'^r U-VS 
oSSfcf^tUll, 2-1 8cD«5ffl7j5iSST-&5 

bv\ *^ttJKy Tyudeuv^y 3— yu (d) 
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yu%a±J4 5 ^-^ u VSffc 5 r. t # «fc !? L 
<. 9 0^yu%«±^^-^-'>^^u^-c-fo5r 
&K:#*L< , 9 5^eyu%W-h^^-dE-v/^^u^-efe 
5: t75S*fcjffS X, ^v-TyudrU- 
5g L^lilRl— T'fco X t -5 V o TV NT t X 

yUdrU>;/y (D) <0*SS*tt7K*^, 

^SScl — 3 OCDTyWdryuSXIi (Tyu^yw) 7^=yuS 
^igSTfcSdS, ttK*JR^H»fc L-CI4, 1-2 2W 
*L<, 1-1 8^it)i!f*U<, 1-1 2;4S^e 3 (c:^ 
£L<, l~4*5ilt{c»4UV\ 

mtffrmjw^x'ibzzktfmhiii^v^^o 7kg|4* 

y Ty^u^y yu (D) ©WT-fii Ltli, 
20 5 0 0 — 2 0 0, 0 0 0<D^ll^$ff LVnzJS, 1, 0 0 
0—1 00. 0 0 0 comm^i. L< . 2, 0 0 0 

— 5 0, 0 0 OCD%fflTii£ bJ-iff* 
[006 2] ^iffiS^TK^^TfeSTk^tt^y Tyw 
iri/y^yn-^ (D) £ LTJ^ffJtwht, #!)xfl/ 
y^!)3-/K #y 7*3 if l/y^!l n— ;K ?Ky^^u- 
y#y7 , nfu-y/!)3-;K 7^y ^.^^yxKy 
>-i/y ^-yu^i^if 5,^-5^, zMSte^y T/^uy 
^ys-yi. (D) l47K^t4Tfc5ii:^ ! K-S?Tfo-5r.<t 
M7KttcOiS5VN3j-^v'^^u>«Sr^^ < t L-T 
30 ^tfi U< , 5 0^/V%U±.t^^^^U> 

*TfoSri:*5±9iSff*b<, 90 *yu% W±/J5^-^r •> 
^^u->^Tfe^>Ci:^$b^iff*L<, 9 5*ryv%UA 
iTSS^^^u-yaTfeS^t/iSt 
ffT'bJKy if wy^U 3— /uxji/KjjaL^^y-jKy 
Bfuy^Pa-z^ijifSK, 7Ky^^uv^y= — 
^Stfff U\ X, 2 SHSW±W7K^tt5K y Tyudf- 
uy-^yn-yu (D) S:fflVTtil/\ j^, *^cqtK 
^ttJ^y Tyw^-uy^y 3— yw (D) 7K^t4Tfo5 
rtH-S-efoSri:^?., ^7Ktt/45ii5<T*«&t}f-* 
40 ^ttTfo^^ro^-^-^ryudruy^^^lS:*^ 
OTMgttzKy Tyu^u-^^y 3— yu (D) tUTffll^ 

[0 0 6 3] -hf5*^tt^y ryu^r^y-i/y 3— ,u 
(D) »±, iIS**^«: (A) . *Sl=r# (B) StJ«* 
SL&ft (C) <7>«jft*fcE-frL-CbJ:v^t, #*S-&«: 

ryu5S**^ (a) RXt/Xfi±m*matil) 
Tyu-^u-y^y 3— yu^— ^/u^^fi^ (b) JrfS 
^la^q^/^y^ySsm^Sfr (c) i^^fiSc^tL 
50 T^-tr¥ft«cj*^«^, ^SfttJKy Tyu^f u-^^U a 
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(D) «rt*tffflril*S:JIS»i L T S:^ 

y 3 -,u (d) irSr^H-S-tr* v hgfu&I^S r £ 

[0 0 6 4] *?£WT'm\>^tltt&%l (*y) T^df- 
u^i/y = — =r/v%&^fe ( a ) S^iafPsKy 

r^u^^y (b) 14. ry 

y-,K ^*y-Af?) ^7k^coStt7KmSr*-#--5^ 
•#1S*Lt^5i, i»ffc5MW (a) X 
(b) £WMc. KSt47k*£^r-Mfc-£-*K>£:!iJ 

T*toH/*4&a«»&;h,5 0 *»WCH:, (a) 

x«*fi^ (b) <Dmm<Dmzm£.-i-ztf!)T/i'*K^ 

(a) Xlil^fift: (b) EWMcsKjl r^u^y = — 

fS#*fi-&»t*»tt3Ky TyMrUi^y n, (D) 
VhnftffltrfeS ft, 

(a) xi4**ftc ( b ) <om&<Dmzm±-rztf 

r/mr-wv^y a— /k BP*>, #y ^^u>:/y n— 
-^/tfyj^u^jtfy ^nfu^y =i—;i,<%<r>w&\z. 

^#y Tyu^rU^^y n— /K^^-^-fiti, gffejc 
fi# (a) Xli^ftfls: (b) <D#^F-fi:§r-tHi9 x 

(D) •SrBE-S-LT'b.fc^ E*-*-«*»tt* y 77HF- u 
S^ya— a. (D) tt\ WSL&Mb LT^*4x-C^fc7k 
Stt*!l7;W*U>^y (D) t T'fc o T t 

[0 0 6 5] im. #«-&SJ5SSrff?^(c:^v>5*ftfr 
(a) St//XI4^S{*: (b) b7ktg&#l)Tju*rU>> 

^y 3 -,u ( D ) tSrdtf»«Wr*iV^r» 40 
(a) ^Uf/Xli^iflr (b) lc*f-r57K^ti7Ky Tyu 

^rUVi/y a — (D) (DfiJ^-liO. 5~5 0li%«! 

SS-CifcSrtS, l~4 0li%WJL< > 2-301 

*%^it)iff*L<. 2~2 Ofifi%AS$P>jr*f*b 

v\ *^tt'-Ky 7^uy/D =— /v (d) ro#J 
£•#5 OSS%£:i&;l34§£-|;u±, fi-g-R^to^S^ 

[0 0 6 6] *&mizJ:Z?%i<D-t* v S2S?o3!lti: v & 
mf&#T'$>Z&m&# (A) £WM:: % SbiciB"— 50 
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(i) x-mztiz^ma wj) 7Mu>^!) =— /u 
^-Tv^^sfl; (a) ^±12-®^: (2) x-«$^s 

(b) iSr^^Ua^i LT**, t5>o, ( a ) t 

(b) t ro-g-ff ad5±i2*fi-g-«: (a) K2tLT 
1~1 0 OfiSroT'fet), $^Jc:±fE7k@t4^yTyudr 
U-V^y=2-/l, ( D ) S:±iE*a^ (A) K*fUTl 
~ 5 0*fi%^Wi-5 :i \z J; ►) , 4»tt:fttt**?U£K: 

[0 0 6 7] &&WI,Zj:Z?g2<D-£* V hjgfdSlJfc^ 
^J5£#T- (B) (C) £W 

$?>K±fE— fls^ (1) -e^ns^Ftafp (#y) 

7^Uy^!J3-;Ux-f/H#ifr (a) b±§Z^ 
(2) T**$ix5^i&fD^y T/PdrUVi/y =— /U 

^-^/t-^^S^ (b) &«r4ftbft&&U-Cfir*. ^ 

o v (a) bmm& (b) <tw-g-«-s^±fa#s 

(B) b±M2iW&fr (C) i:^>-§-ff-*^*fLT 1 
~ 1 0 0S*%X*fe (3 , $ £>K±IE7k^te7tf y T/w^ ^ 
^y=.-/u ( D ) ?r±l2*fi-&«c (B) i:±f2#fi-& 
(C) tco-g-ff-a:{-*fL-Cl~5 0II%Mt5: 

t7-* tr y ^ 4 <otn _kfr Biig/i-t k mfaffl b ^-5 . 

[0068] *^^tij:5^i > h mmimv&m 

(1) -c^^tbS^Ftafp (^y) r/u^u-v^y ^ 
^-^*xmaft (a) t±iH-^ (2) -e^stus 

(b) fctr«£tl&&& Ltt*. ( a ) b 

m&ft (b) irw-g-tfi^iie^s-g.^ ( A ) 

1 ~ 1 0 0*fi%T*fe , $ &fcJ:K*aM4Jtfy T/u-* 
u>-^y=.-/u ( D ) S:JbfE*S-g-^ (A) t^tr 1 

~5 oa*%-g-w-r5^^ro-fep< v tmfum&nz ft 

«>W±IE#S-&fr (A) 0»*bV^K3t*^l±, ^Ft&fP 
(2^y) T/i^^r U^^y =1— yu^n— ^/u^^gft: 
(a) , ^F^ft^fy T/U^r U^^y =1— yu^— ^/u^^ 

S# (b) S^^^/^/PtKv^^S^ ( c ) £ 

TyudrU^^y (D) Srt>^tf«fi£«SrJSC|*i t 

T#s-S•sxt;s^^f/^v^, a^o x (dfy) ryu* u- 

y^|)p-/n-7;i,ptfl: ( a ) b^mvtf'J T >v 
Jri/y^Jr.-^x-f^i* (b) t W-g-ff-fl 

(A) !'>PfLTl~l 0 0fifi%a®LT 
v^^T-fi-g-S^Sr^ih-t-s^riST-fe-So rro^rffilr 
if, (a) , ^laft (sKy) 7/^i/y^y 

3-;l,x-f^fi* (a) , JFfflft3?y 7/^uy 
j/y (b) StfTk^tejtfy T/u 

df-uv^ya-zu (d) W4^Sr^tfm^Sr#5 £ 
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[0 0 6 9] *«W(-J:5^2<D-fe>> VmvmvxZM [0 0 7 2] ±K** V f*|^Mfcfc*iV*Tteffl£ft*"fc 

5 *fi-£# (B) &tf*fi-§-#: (C) JW^{C, >y (-.!: LTii, WcH£liftb\ *yH-5V 

£&fc±B— (1) 7*§n5^fi?P (tKD) Tvu Kfe^yh *a&. »«OfctftR 

*uy^y a-Aoi-"^/^]*** ( a ) ,t _h|2— U tJ E:*i-€ r n<75<g;T/u;i7 y 7£) . S-SiS-g-fe * y h 

(2) -C**^^S^ia?P^y T/i^u-y^y =>— yn- -fe^yK yy^-fe^yK 77^7y>at/y 

7A4(4l*tt (b) tMf^tLtt^. * K) , efe^hyVKt^yh, 7;^;tt^F, 

s# (a) t¥M (b) t <D<£n&tf±.m#;m-£ft mmm-zt^b a ? » ^*-mm&±*>'h. 2?v 

(B) i:Jil2*S-e-^ (C) <k<0-&fffiir*rL--Cl~l 10 y# -jg flHfrfc > V h . y y&-^*-y? A -fey y 

0 0 M^oT-fet), S fefcJb|2*StesKy T^ls^f b) , ^7? h/B-fc^v'K Mt^yh, 

y 3-,u (D) Sr_tfE*£-S-#: (B) £: Jbf2#S-£# V h USSgft^K^-fe * y h , 7 7!/-> 3 i^ 

(o £<7>&-fH:K#L-ci~5 o«%^tt5*?s imsin^-fey y k hm$m±* y b) .mm 

BJO-fey y h«ftWSr»*fcft».hlE#«'S-# (B) & Bue-fcyyK t^MBW, n -fc ;* y h (fpffi 

tfJifE^fi-g'ft (C) <D#£ bv^it^&li, TlS^a r**«lK, Tzkff m.%mHR.<0 1 SWJbSr^t ttl! 

Wh. (B) «r«56i-5flRfc, ^ 5££;ft,fc-fey y h) m*mfbti. $5>lr, 

ft] (rf?y) 7;^Uy/^-/H-T^IW *\ 77-<75'V'a 1 v-y^yVa, ^y^TJ — T 
(a) £^tafn^-/ 7J/P^>@!^^fitt: (c) k&&m AX^yv/a, v-y^t^L — A, v'y*^ 

=*-yy^y =i-,u (D) Srt^tf»*1bSr»Wi bt* 20 LTIi, 8>sflK 5?^. 

y) r/u^uv^y 3— ^/u^^j:^ ( a ) ft. ^•fts^K, ^casc. ^n-vj/fc, 

(B) i^Lti~iooll%aSLt^5 *->Til*©ikk#*taM£jBT*lBT?*.5. 

P#j£-Cfi-§-Rj£S:fM:U — (C) £83i£ [0 0 7 3] ±IS-fep< v h«a^l-*J^ri±. ^oim 

i-SB^lr, ^fp^y TA^uy^y 3 — /u^.— fvu?fc 3 fcfct)co^&7KS. -fey v htefflft&tfTk/ir;* y h 

(b) b^i&fti^rS Xsi'tf (c) t tt\zt±mzfflmtt < , 0 0-1 8 5 k g/ 

*itm*&b LT^tf*fito£#£Wf-fc:, ±IS7jc^tt5K m 3 , pt^V|>i2 5O~8 : 0Okg/m s „ 

!J7Huy^!J3-;P (D) S:Tb$totarit»*fll»i ±*^bit (fiSJt) =0. 1-0. 7, 0*L<tt* 

L-C*fi;£-KJ££:fT;fcV\ ;J»o x ^J|Sfir LT/HV^c^gS Ml 2 0-1 7 5 k g/ra s . ttfflt^yhf2 7 
fP5}fy T/U*uy^y =— /u^— TVU^ififift: (b) 30 0— 800kg/m 3 , */-feyyMt (SftJt) = 

j>i, (o cMLti~iooii%Mu o. 2~o. 6 5t>mmzii. n&&~-gm&%.x~mij; 

trj;t9»P)ix7t*S-g-«i: (B) i#fi-g-flc (C) irfcifca y - HSri* 3 0 0 k g/m 3 WT<0«gB 

^■frS^tl:,};^ (B) , *S-&fr -&3>-^ y- hrov^mc:t>*^T-fe5„ 

(O , ^Fiafn (5i?y) r/u^i^y^ya-yvx-f^ [0074] ±i2-fe> v HiffifiS;^iw*jitSjbfs-fey ^ h 

^*S* (a) , ^fPTKy T/Udf U-^i/y 3— /ux- ^fP^JroiH-g-SiJ-^lwOV^-Ctt, WcRS^I4/j:v>^, tK® 

r/uf^M (b) St/7K^tt^y T/u^-u-v^y 3— t ^ y h Srfflv^^^/K'ay^ !) - h^OTtS 

(D) o 5 j£#S:^trm/& i &£:*#-5 r i:i4iT-#, *$-^tt» *3SWteJ:SJISl v HftfpJWJwjsv 

[0 0 7 0] #3191 ro-fcyv hig|n?PJli, #a7kJIIt*t 40 0 1 ~5. 0%, »*U<ii0. 02~2. 0%. it) 

s|sf, ipt,-iry y h^W^ro-fey y hidajsK^-tnfii^- »4U<»40. os~i. o%bt£<bttm<D&&mvr 

WWb*.b*&m<»±* y HSft^liSr^L, ^blc *JVntI4*S-&^ (B) t#S-&($: (C) t<o-&W-e. 

MWECTSltt <S:^tr @^#&5?-C\ -fe ^ y h MA<D 0 . 01-5. 0%, & 

*Mtem.&®)<0&ftmb bTtt. y h-i— ^ h, * *L<J±0. 02-2. 0%, ±0#SL<liO. 05 

3y^y— -j-y^z— ^>ix-5o ~1. 0%i^-51t^cOS$r^Di-mi4v\ wWg5AP 

[0 0 7 1 ] ±IS*Wtt«ril»«)«*»"CH:, *B5tt*mt l:i5. *te7KS^>{g:®. 3*S<01i^. M^tttO^Jr^ 
L-T-fe^ y h Sr«fflt5*> y hfi^fe^t l^tt»*d*fcfce> Six*. ±iEga-g-f^ 

fct). St^yhMlili. **W«>-fe>y hRftJW, #0. oi tt«Btttc3iS»fctt*6/iV^* 
•fe^ y bRTf** &mi$.ftb L-C^-A/T'^S. i«±5 50 ix^ifo 0 . iS»tC5. 0%Sr@^5^£Sr^L-Ct. -t 
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[0 0 7 5] X. **^<OtyyhE?DSIIl Uf^- 

>^y — k MmMtbm&m^^? y — k 

^ffi ri 5 2 5c mjy _b"C\ ^ 7 o — fgtf? 50 — 70 10 

cmoeao^y^ y~ f0 . g V* y — 

[0 0 7 6] *3SW<0-fe> > hftfP^IH:. $ 

a* t*m-tz y # a?* ^■fcx&ftxw* if fe n 

^ 7 ^ ^^/u^yg?^/^ j; y^fe ; /Ky^fi/^ 
/Utf; i/mM. ; T ^ y T y — si^/u* vg£— 7xy — /i — 

¥1-113 4 1 9-9^«#flg) ^s^ifbixSo X, 
^y^;^yi^®:iiLT^ #i¥l-2 2 6 7 

5 7^ai:ia«©ft< (y*) y/i4k0>2j*y:n?' 
u> (^pfuy) ^y^- yu^^-r/K ry 
yu^/UTK^gg , av, (y*) r*y/u» (t&) 

; ^¥5-3 6 3 7 7-^«tdf2« 30 

<£>*n< (y*) y /i^<o#y (^ntru 
» ^y =r^/uoi^^/K (y*) ry/^/^yl 
(Jfi) *L<ttp- (y*) 7!!^**5/^y<^/u 

(ift) . JttfK, (y*) r^y/ugg (jg) a>*> 

*fi**frfle ; #§i¥4 - 1 4 9 0 5 6 ^«JC|S*fe^> 

✓U^U^^K (Jfi) tO*f^ft ; #BH¥5- 1 7 0 
5 0 1 -^&f8lw|E^CO$D< T? V /Is&ttDtfy 

UK) , T^yyu^ m) > TA>***J*<-A, 40 

^/ (y*) 7^!)^f, #y r/Mru^y a— /u 
^/ (^) 7^!)^KM, 5HP*ICTS K»Sr 

5-4 3 2 8 8^&m\Z&1$l<Dj®<TJl'=i*c>'rtVT/l' 

u > ^ y ^ — y r y /u^n— t Mfc-? u^c >^ 

; #^Bg5 8-3 8 3 8 0-S^«iC|5*<O*P<"*y J. 
f y ^ y n ^/u^ / 7 y /ux-t^, -^WvffiL & 
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5 9- 1 8 3 3 8#^«K:iE«ta>*D<<Ky Tyu^u^^ 
y^— yu^ey (y*) T ^ y /u^^^tv^^*^ 

(y*) r^y/utt»**fl:, mb^^s^t 

19 14 7 ^&n\Z&&<Dtn< X/U7fr 

(y*) v^m^x'r/\'RTf&m\z£v znt&m 

¥6- 2 7 1 3 4 7-g^«fcE<R^>*n<r/u=*'>*y 

r /u^r u >^ y m — yu^e y r y yu^— t Mfc-? u^f 
^mt(D&m&tkk. **lcTyu4r=/paESr*-f**y 
**^Tyu*u^f|»flci(0^^^/HkSli&tt ; #5i¥ 
6-2 9 8 5 5 5#^*lc:Ett<7>*D<TyU3*v/3Ky T 
/uaru^>/y 3— yu^eyr yyuxi— ^/u^^TK^u-f 

[0077] Jii2^*o(o-fe:y ^ hftwcmzm-m-tz 

(a) fcoiE^asit-e. *&w\z£z>m2 
<d±* >>hmfQm\z&\,^xte#cm&t£ (b) t^a^^ 

(DitmtVX, l-9 9/9 9-l^T*fc^^\ 5 
-9 5/9 5-5^L<, 10 — 9 0/90-10 

[0078] $ b^, *&m<D±* >> vmMmx±^ j^t 

<d (1) — (2 0) (c^J^-r^j: ^^te^^^KO-ty > 

( 1 ) TKSttK^ttK : jKy y /ug? (thy^ 
a) , ^yy^^yy^ (-^hy^A) , jKy-^w^ 
St (Thy? j*) . 7^y/^.vKys*i^^ 

thy &M>&&<D^t&fQ#/utfis&3&VB ; y ^/u-fer/u 
xf/ut/UD-^, fc Kn2df.->y fyut/uo — 
fc Kn^r ^^/u-feyu n — ^ x ^/U/^^r i/y f^/Hr 

yU^^^rf-^^ /3-1. 3^/U^7>-^(a:^ 
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tfVT? y >VT * K ; tfl) f xvUTyUxt— yP ; 

> ; fy/^!) >-^x.^^yu ; Tjv^y^rf- b y ; 
y v-SW^EM^c 

(2) I^x^^gy: T ? V /^UtT /l>* 

(3) awfih^axifc, ^vua'v/hvBL r^tf 
y -^^>"?i^ r^^e^^A, h 

*y*n— *s/n— rw-^, y^— A 
tt>fb«^o¥ga^, nit, y=*»* xfrr 

h y v^co^y =f», xHtT**^. h 7^^8 

— >v ; >/yir y ^tf^ffir/u^— ; r ^ j b y 

, 1 - fc Ko^r^xf U "rls- 1 , 

(4) ' ■ <&mm : mt*w>j*. sm»*^ 

<7}3rg&£ ; TAsHS^ >VT ^ Is ; -J-t?> ^ b ; X 

(5) ttttXillfttt : fi»* »B^77^* 0 

(6) : lbttE4btt. rT*tt, t>£ Uft* r 

(7) nJttttXffiffLJH : ^KL ^T7yy8, w ■ 

(8) mm&t^xT^&mi&m : rv^v y^/yw 

(9) ^^T/^U^JH^J : (/Ky) ^v^n^ 

TKy jf^S/a^l^^U^ /i/x- tvk ^yt^^n 
e°u:x:/^yux.— x/u. #y sMrv"^ u>-7tfy ^-=^-> 
7 P n If l/y 2 - xf /U-.Jrv'/Ux-f/K £3iffJ^i5t 1 
2 — 1 4 <DM&T/\szn^/l'^(n7f*i/^^U>'**i/y 
ntVy#jD%^ (*y) t^^T/U^/Ux-T^ 
ffi ; tf?y ***s-fx* \+u>is7x. ^ /k JKy^=^ 

v/oi^U^/ ^/U7xxyux- ^yU^iCD (tK y ) ^^r^ 
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(T/U^/U) 7y-^x^I; 2, 4, 
7, 9 — b?* TvU— 5 — "ri/ls— 4, 7-v 1 ^— 
yK 2, 5-v^^vU-3 — N^ryy- 2, 
yu, 3 - ^ f yu- 1 -/f y- 3 - t-/l/^7tf U 

Xl^fyU, v?X\^ U^i/y =3—/U^ r> y VU^jlJ^^yU^ 

xf uy^ y 3-/uv?^f 7 il yggx^ryu^ 
y) ^^r/u^u^wasit^^^ua ; sKy**^3i 
10 ^-u^y/uf ^>-^ey ^ ^ y ^y^-^v- 

y) ^vr/u^uvy/utr^^/iBasBft^^^yusp ; sk 

y t^ryy d t^i/y^ f ^x^fy«t h y a, *K 
y t^ryxf l/y K^'>/U^ ^ / -yUx-f^Mt h 

y^A^w (tk y ) ^-^f v-r^^r \s^t^*jv (ry — 

zu) T^yuSSt^xx/^S ; (^y) t^ryxf i/ 

y^r7y /uy ^i^^yu^^) (tk y ) ^>>r/^ 

U>-T/U=¥yuy V^m^f ; ^fyt^yxf i/yy 

^y/ur^>-^co (/Ky) ^^i/7/u^uy7yi/^7 

20 ^ ^ ; 4^y ^-^ciyT/u^u^T^ K^ c 

(1 0) Tyuxi— /isj&mmm : ^-^5 L /UTyUxi-/K ^ 

(11) KXiSftffl : r>>y u-h^yr^^o 

(12) y ^b&^^u^^ssi : y y»hyy^K 
thy ^A^^yu**^— ^ o 

(1 3) &JR^«9fctfi§iS£iJ : 7;u^^^r7l — 

^yU>-^A^-Uxi— 
(14) *>y 3-yii?&»| : ^ytfyUv/y a^-y^ 

tt^y^ciae-y-^ (^f/i,#yyn^ty^yt 
v'n^r-y-^) , 7/utDyy.3-ytt§ 0 

(1 5) AE»I : ffittttit. tt5ftfc«V^Ht^ftft/IBJW 
t Ko*^f7 5y*thy»>A, -7 ? y yu-tf-yu 
ABS (Tyu^ry^V-^V^yu^v®?) , L 
AS (iE^Tyu^ryu^vif ^^yu^^ffi?) , T/uX^x 
•SU&^—b. ^]) ^^-i^^^U^T^^r^ (7xx;l/) 

-fyuSS^^^y^l^^iS. tf? y ^ ->x;^ u^r 
40 /U^yU (^xi^yu) zc— ^yU y ^^m^fyUX 11^(59 
tt, SSITO, TyU/r^yW^yU^nyN^^ a-^U 

(16) ^<Dffe#ffiStt^J : ^-^^^v-yury^xt— yv^> 
y yuryuxr ^yu^co^^l- 6-3 OficOjKSWBi 

y^co^T-^^ 6-30 fl^jR*W*S:^ri-« JB«5<: 1 
ffiTyuxi— yu^ K^^yu^^^^v^tO^^f-rtJce — 

3 ofiofii^is^Sr^ri-* ifl5^/u*^^ ;x;w 

^ y — yu^^^^jc 6-30 fi^SE : F^tt57 
50 /u^U7x7- yu, K7y/U7^ V^?co^T*rt^6— -3 
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^mm<D&tt\Z 6 - 3 0fi^*lB^**"t-5*/UsR 
7 a ^yl^tfS 7-/Utt^ Life, T 7 ^ ^/Uai 

(17) ktk^i : mmm m , mum^x?^ ® 

ft, *>y /<?7^y, 7^7r^h, !7y^7 

(is) sfraso : sfftttt^ y mkeime. 

(19) t>U«*L<B;«ai : # y **5/T/P*/W3i— tvi, 
(2 0) flHRff ; * h y >^ kjr, jssakm. 

[oo7 9] *KDik<n'&%\<Dt * zs vmnm ti 
t>'£*R<o±*^bmam («■) »¥tt'Cfflv^-cfcJ:<, 

[0 0 8 0] JifEir^ > hm/SW-^V^, 

tt, *o (i) - (7) a^nwfeixSo 

[00 8 1] ( 1 ) ®#$£0J§Oi?^ hMfoM. 

ittisxn. ®<d±j* > hmftm*<D&m&i£ (a) <d 
&xn&m<8t& (b) t*s-&«: (o k<D&n&\ctt 

ITO. 0 0 1-10lf%(Ogi^U\ 
[0 0 8 2] (2) 0fr&m<O^*>>hmfaM, RXfi, 

<b**«^&*4W*tt«l(U6i:^*tt2--l 8^T/u 
^u>^v^KSr^f+Jn^y^-e2-'3 0 0#*Obfc 

x-$>£ 0 ©<o-fe^ > hmfamtp<D#m&{* (a) <d 

SX«*S-&fls: (B) k&m&ft (C) <bo^ffS£. 

®^*m^Bi««ew i <Dm&m&it k\^xn. 10/9 

0-9 9. 9 9/0. Ol^K, 50/50 — 9 
9. 9/0. 13»SJ:9W*UV^ r^m^^it^ir^ 

y-K ir/i^u-^y ^^*tt LT#5g-Cfc5 0 
[0 0 8 3] (3) (D*389l<z>1r> > hil?D3flL ©SM 
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1KB, ^ = — V/Utf h^^7/Un 
^H®> T^y hy (y^UVJ^^T^Vg?) ^CD*;*^ 

<£>#fi^#: (A) OtXIj;*!^ (B) t*fi-&* 
(C) i^W-*t®^i8ii3Wi^E-&«*JttbT 

tt. 10/90-99. 9/0. 1 <D®ffl^£?3= L< , 
2 0/8 0-9 9/l<DttB#J:9#SLl\ > 
[0 0 8 4] (4) <&k&m<D±* ^b&ftfll, <2>fem 

10 tftffr&Sl'?/?^ ffiffiffc;&yUS/«>A. ffi^/U;/r>A^ 

txD&m&ft (a) <nmjuz&m&ft (b) ^^a-^^ 
(O k<n&ftMk<2<Dfemmk<Dm<&&mttkvx 

tt, 0. 1/9 9. 9-9 0/lO©gi^tK, 
1/99-7 0/3 0<D©H^«t9*F^ 
[0 0 8 5] (5) <D**W<0Hr*>-h«?naj, ©^ 
$c2 — l 8(or^uv**v/KS: 5 P^f+Ap ; eyu»"T?2 
20 —3 0 Ott-APLfciKy t^^/^l/ySSrtt^^y 

summ*** (y^) !)ji>mmmmftRxfztit><D 
mAftk^m^mtemmfcfabtez&m^it 

5 9- 1 8 3 3 8&&m. »B«5p7-2 2 3 8 5 2#-^r 
#53^9-2 4 1 0 5 6 -S-4*flMf , ®^-^r^> 

®(o^*isbm&M*<n&m&ft (a) cosxf±# 

fi^tf (B) k&MStfr (O tco^fffi<h(2)co*fi^ 

30 ^*f^b<. 1 0/9 0-9 0/1 0(7)^13^^19^:^ 

<hbTli:, ffi^t^ vha»a"f>o*«-&f*: (A) <D& 
X (B) -i**^ (C) ^^ffS^:, © 
co^M^ff ^ (O^m-M^M IT o . oi — iofii%co 

[0 0 8 6] (6) CD*^PJoo^y ^hffifWRL 

^r^^-r^ia^^ito ft. i L 

til, y ^^^Xyu^^ggig, t7^l/y^y^y^ 

40 y >m^^o. * ? % i^^/^^m.^/^ y 

xKy j^^u>-^yu^^^ r^yry— yu^yi^^ 

*>vmjtom*<D&m&fc (a) 

(B) k&m^it (C) to-&fH:t®o^/u^vat3R 
^»fflli<D|E-&m*Jti: Lttt, 5/9 5-9 5/5 <D 

t6H^»4u<, i 0/9 o — 9 o/i ocomm^x V 

[0 0 8 7] (7) (D*3§W<£H?* V hiiftSl, ©y ^ 
50 ^^^y»fi^2^S:^ < !:«a^^ 0 
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ft, (Dw-fe^ > vmMn^n^m.^ (a) <d&x\-*& 
(b) k&m&ft- (c) b<o&n&k<&<oy 

^X/\s*is8tm.t<n&.-&m&itb LTtiU 5/9 5~9 
5/5COg5H^»S b< , 1 0/9 0 — 9 0/ 1 0CD$5 

[0 0 8 8] 

V\ ffi, ,!;;b<5co/.£V>pg?K r%j I4ft4%£r, 

[0 0 8 9] SSig«l^*3V^-C, ^FtSfP (#y) TA-*u 

[0090] <;tf y TA-^u-^y 3— yuco^scDigii 

a a : SftSaf^gFftt L G- 1 0 

ttttt# : *M®#rff (R I ) ^ttSSg (HITACHI 

3 3 5 0 R I MON I TOR) 

mm i . 5mi /ft 

*7A: MM BSIoax (tfc) SL f S h o d e x G 
F — 3 1 0 J 4. 6 X 3 0 0mm 
4 0 *C 

[00 9 1] <*W»Ht*{|:«>Si6W8«*#> 
«& S : B*##tt B o r w i n 

: ^mjarnvr (r i ) &mm (h i tach i 

3 3 5 0 R I MON I TOR) 

7th=h!)V0. 1 % 9 As&l-f 
5 0/5 0 ( v o 1 %) 
Mi 1. Oml/^ 

*7A:iI mv- (80 Sf> roDS-12 0Tj 
+ TODS — 8 0TsJ 3- 4. 6X2 5 Omm 
ifig 4 0°C 

*8 « : Wa t e r s LCM1 

&ttS3§ : 5%fflB«ffh (R I ) 4ft tU# (Wa t e r s 4 1 
0) 
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20 



30 



l ?A-l'ty$i*gi=4 0/6 0 (vo 1%) . if®? 
tpH6. OfwfB^ 
»£S 0 . 6ml /ft 

*7A:1» IV- «) TTSK-GEL G 

4 000 SWXLJ + TG3000 SWXLJ + fG2 
0 00SWXLJ + TGUARD COLUMNj # 
7. 8 X 3 0 0mm, 6. 0 X 4 0 mm 
2£S 4 Ot 
10 : tf>) ^^UV-^y =i— yu&2p 

<Sii£0iJ 1 >ffl*fh fltttflL »at)«7^*uyt* 

/U3-/ui:Lt>^!);u7^3-;u (2-^<fvi--2- 
-f u ^- j yu) 9 8 2^8, ftABRjC&tt^t LT 
7K^k^ h!)Ci,3. 5g|5Srftii^, m#TKSfSS3S 
rtSrgUIB&U ii#iMTt-l 5 0*C*-Ci(H»L 
fc„ ^-Lt, 3c£EETtM 5 orSr^LfcSS^u. 
V^Mr^ K6 2 7 9gB&a£^rtf-1||AU T/Udf-l-> 

^Sr^TL/c„ »bilfc»£:£j8* («T, M-lt» 
i\ ) 14, *9 ])/U7jv=t— MCW-QI O^e/KD^^-L- 
•> K*S#A0 Lfc^FI&fnstf y 7Vu=Jr U'V^' y =— 
y/pjRJflfcflc (tXT, MAL-10t»t„ ) fcfc 

(;i?y xf => — yp) S:-g-tft)^>-efc!3, #y^ 

^u>-^y =>— /K7?^figfii4, ^Ffi&fDTKy rj^u^if 
V ^—^—^^m&m^Mvx 4. o%-efoofc. 

[0 0 9 2] <iS^0!l2~4 >?Fta?PTyu=3— /u, #^JD 

roaDSS-t/teffl*?:* 1 tc^r-rj: o \z.&^tz.z. tun 
I2£B£01J1 irl^airbT, JF«fd7Vua— a^©ta^ 
u K#*PSJtSSrtf^V\ ^tfrfazKy TOu* 
^y a-^x-r^MftiTK^y 
y /wt Sr^-trS:^^^ (M-2) ~ (M-4) 
#fco ft. T/U^UV^^KttSOKJSli^Tl 5 Ot 
■C-fftofc. f#?>nfcS^^»-*sft'5^fiafajKy T 

r^dru-y^y =i— /i~£jf&fite* i ir^-t- 0 

[0 0 9 3] 

[«1] 
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s 
















« 




■» 




(SB) 


«) 




(ft) 




(%) 


1 


M-1 


MAL-10 




9B2 


6279 


10 


3.5 




4.0 


2 


M-2 


UAL- 100 




98 


6390 


too 


3.1 




6.4 


3 


M-3 


AL-25 




316 


6145 


25 


3.1 




2.3 


4 


M-4 


AL-75 




105 


6195 


75 


3.1 




3.2 



[0094] <mmw5-&m'&& (a-d <7?sj^> ». ^ma^vT^^^ifv^—^—y'^m&i^ 

iS&th Smt. ITc-h, S*«AV&tTiBff^^i (a) iU-C«3S«l-C»b*tfcBa£:^*«b (M- 1 ) 

«S:lt*.fc^5^»RJ©««K:. -Y*^2fiE**3 1 5 50 1 7 0. lgB (MAL-1 05:1 6 3. 6gp, :Ky^^ 
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uv^y 3-^-^/^*Stf (b) £ LTgBtm 

T^t^^^SJC*^ (M-2) 3 19. 2gB (MAL 
-1003:3 0 0. on, #V ^isl"?}) ^—fr&l 
9. 2gJ5^r) Srttii*, 6 5tl:»tfco KJSfcS* 
5:6 5t)i:ftofcfti-e, iBBMCtKXO. 8 5 5gU^^ 
^V^Tkl 6. 2 4tti:^?>ft5aS!^7k**»fflfSr 
aS*0Lfc o #CV*T% T^yyug£6 2. 7SBS:KJSSSIrt 

1. 0 3a5(-L-T^=iyUtf^l . 10 

6 6 9»**j!|3*fc*S 
*££3. 5WFRl3i»ltr»TUfco ^<£>*&, "1«FW5I*« 

%»&) Ii6 0%t'fcofe fl -ttf>8K IW4^Si£*»S: 

«-&sjca*KToa*-c*iMt^ h y ^Tksasrffl 

(A) lctt31-**flte># (A-l) Sr^tra^flc** 
ScSrWfco X. MAL - 1 0, MAL - 1 0 ORXIT? 

9$I*L, fi^Sr*«6^i^^, MAL - 1 0(O fi^ 
^J*9 7. 1%. MAL-1 0 001^119 5. 5 
%, T? !//I4Ra>S£»*f£9 8. 5%T-foofc 0 t£o 
T, *fr£*J5£ it MA L - 1 0/MAL- 1 0 0/T 
?!}/U&t=z3 1. 3/5 6. 5/12. 2 = 
2 5. 2/5. 2/6 9. 6 , **?DM^fi 

6 9 (meq/g) "Cfc 
ofc 0 (A-l) <Dfift5p*&^fi|i 2 

6, 7 0 0, tfDl#l^|:Mt5MAL-l 0 tM 
AL-1 00 t<D&n<D<£mmte3. 5 (%) , *?DM 30 

yxfi/y^y^^) 4; 9 (%) Xlbo 

[0 0 9 5] <MM6-M^ft (A- 2) <Dmm> 

#S:**fc^9^«SJC»»»^ -Y l 4 o 

95. ^l&?0JKy T/P^rU^^y /Uol— ^/u^^s* 
(a) tLT«Ja«l"C#&*tfcKJCftj*« (M-l) 
17 0. IS (MAL- 1 OS: 1 6 3. 6U. stfyj^ 
1/^^3-/^6. 5 SB**) J&U^&fnsKy TA'* 40 
l/y^y3-;i,x-f/l/^ttf (b)'fcUT«Jt«2 
■eWbnfcSJtS^jft* (M-2) 3 19. 2g& (MAL 
-1005:3 00. 0&^ tfV^lsis?}) 
9. 2»**) Srttii*, 6 5tl:MLfc 0 KJSSHB 
5:6 Stfcftofcftl-e, iigtfbkigO. 8 2 9gB£-f 
*^»7kl5. 7 6SBi:^b*5ia^t:7K3g7K^S: 
^DLfc 0 JJci^-C % 7^!/;l/i4 1. 8gB£^^y/u 
S?21. 7aiS:KJC£:S»rt^3WFBB^I1-T»TL, * 
Ji^ffl:, ^ty^i*2 0. 4 0U\ZL-TX=i/U 
tr>g?l. 0 7 4gB&t/3 — ^yU^^h^ntr^K 50 
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1. 2 9 5««:*»Stft**«fc3. SUMMIT* 
7Lfc. lWrW3l#«t^T 6 Stl:^^ 

LfcS. IteKJ&SrJftTLfc. ft. (^ 

^ftb, *«k<^*s^ (a) izimm-rz&m&it 

(A- 2) «r*tf«-frf*:7K*»*»fc 0 

[0096] <mmm7-^m^ (a- 3) o^it> 

*S:fll*fc^9^«5yS»»te, -T^^^*3 1 5 
(a) b\,xnmmi^»hti1tBLl£4u£*B (M-i) 

17 8. 3M (MA L — 1 0*17 1. stfy^i^- 

i/y^y 3 ^x-f/^*tfls: (b) tLtS!S«2 
T?»?>nA:RjES*fi84& (M-2) 3 19. 2 g& (MAL 
-100*3 0 0. Offl, xKyxf Uy^yn^;^! 
9. 2 35tt) 6 5t:iC#iabfc. 

5:6 S^^ofc^flgT-, igK^O. 9 7 7»£>f 
* ^2***1 8. 5 6A2:^&«^iaKfl:^*«ffi5: 
S&frPLfco #C^"t\ 7^y/^6 5. 7»t2-tKn 
^>ifwyu-M4. 3tttS:SJCKS»rt^3 
^WMttiBTL, ^rtLirl^^, ;*-;x3£jftzk2 4 . 
o 4 9H;:l— 7^3y!/fygl . 2 6 5URV^3—^/U 
^yh^niftySa. 0 5 lSBS:»*pS"frfc7k*ttS: 
3. 5«f|IIWtlTlfc, lWBB3l#ttvxr 

5aSWtt«rpH7te*fiiU *f£Ko*jr&#: (a) \z 
«St5*l*# (A- 3) Sr*tfa-&*7K»«S:fl. 

/Co 

[0 0 9 7] <tt3t«8-#*&* (A-4) (D®!^> 

(a) tur*i3S«3-e»fenfcKjs*jGft* (m-3) 

167. 49 (AL-25?rl 63. 6 9, y ^ U 

y^y^^u$:3. 8^W) st/^FtafD^yr/u^u 
y^y 3 -/ux-f/^Mft (b) tx^xm&m^x 

»htl1tfrR±l&to (M-4) 3 0 9. 6U (AL-7 
5 5:3 0 0. 0^ JKyxf l/y^!)3-/^9. 6 U 
Srttii*. 8 O'CldJHttLfco R/S»»«r 8 0 TC 
\z&otiW:f&x\ i@g?^t**2. 9 9 5Sd:^tyM 
Tkll. 9 8ai^b*5ig»ft**7k*ttSrSSiPU 
fco ftV^-C, 7^y/^6 2. 7»«rSJCfi«rt^3«? 
ra^ttTSfTL, -tJxtRRMc, -Y*V«ift*2 1. 9 
8a»CL-r^3yHf^»3. 8 7 9gfr&tf3— >/U-* 
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f h/n f^^gfO. .8 1 8 

3. 5^75Mt-Cj®Tbfc„ ^tf>@L lWB8§l#«tV^-C 
8 0°C K LfcSL fi-S-Sl6SrJ»T bfc. ffi> 

*) (±7 0%T-fco3t 0 BM££>KJS&ftfr££- 

Rjca«£JiTom*-e*iWk'^ h y fc^-c 

tia-r5*S-&flc (a- 4) Sr*tf*-&flC7k»**1» 
[0 0 9 8] <®«J 9 (B-l) W«fc>" 10 

(a) tur»sa«i-c»e>ixfcR*S^t* (M-i) 

4 16. 0 SB (MA L-103r400. 0 SB. # y 
is^-!fy n— yu-Sr l 6. OgB-f-W) fcttii^ 6 5tl: 

4 4 SSBt'f *>2SE**2 7. 4 6 SB <t tf» S> # -5 

6, 8»*rfiUS«»rtJ=3B*M*^fC«tTb. *tltffl 20 
Bfrfc, ^*v3Siji*3-5. 5 6fifBtc:L-r^aywfcrvi6 

1. 8 7 1 gB,&t>'3 — h^a t*^->-gg3. 3 8 

4 9SSr*/!fS*fc**«Sr3. 5B*|BJ*>WC»TUfc. 

co^0SJ^te:*f^5fifi o /o»*) »*6 0%-Cfe-o7t„ -fro 
"f- ^^7k^Sr>lV^TS^^SrpH7^^fnb, 

*&m<o&&&& (b) ic+ss-rs^fi^ (B-i) 

Sr^tr«-&{***ttSr»fc. 30 
[00 9 9] <UMlO-#t^fl: (B-2) 

SB. ^FtafOJKy T/u^u-^^y 3— ;n- 
(a) t LTSiit^Sf^^nfcKJES:^)*^ (M-3) 
4 0 9. 2gB (AL-25&400. OgB, jtfy^^U 
^^y=j-/uS:9. 2gB^r) Srftii^ 8 Ot:K#i& 
Lfc„ R^^«r8 OlC^ofci^ffi-e, i®®Hb*i$f 

3. 8 3 3 SB t'f 1 5. 3 3 g& -Si® 

BMb**7K»««:asioLfc. &<^-c\ r^y/^7 6. 40 

IC, ^^-V^*.2 8. 1 3U\Z-L-T*=i>\s\f^m. 

4. 9 6 4gB^t/3— *>\sl>-7 h7"n f^VgJO. 7 4 
8 a5Sr^8¥ 3. 5i*HI*»»tT»TUfc. 
to*, i«F«I5lf 8 0*CK:lMCS:j|(l»Ufc*, 
a-g-SJ^Sr^T Ufc 0 (Si, S£-*£#S« (^fito«:& 
«5dkWW=»-#-4aft%»«) 117 0%-Cfoo7t 0 

■TbV ^A7jc^jK?r>lV>-CS^ffi4:pH7^^fDb, 

(B) lc:+BSi--5*fi^ (B-2) 50 
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[oioo] <smm 1 1 (c - 1 ) <o§«g 

m&zmz.tz#7x$i%.fc®mz. ^ i e 1 

sb, ^FiafD^fy T/uJE-wvi/y a— /n- ^yujs^s^ 

(b) 4:L-C»3ft«2-C#feih,fcRjC4fift«b (M— 2) 
4 2 5. 6 SB (MA L— 1 005:400. 0U. tfV*- 

7k^0. 4 7 4S5ir^^->'^m7jc9. OlgBt^b^CS 

3. 8§BS:SJC^5grt»w3^PM^tTj»TU, ^rKirP) 
B#(C -Y^->^tK1 1 . 6 TmzL-T^^^tf^m 
0. 6 1 4aJSt^3— p'/^T'h^a . 2 2 

lS5£^M£-tf;rc;togi£ST3. 5 BffifljWtTjirF Ufc. 

iB#B8§i£i^-c6 5t;icj|juetiii»Lfc«, 
<D±mwizM-rzmm%&m) i±6 0%-e&o^ o 

•ThD ^A*^£^TR/£^£pH7k:4 3 ?PU 
*3SW«5*fi-a-«: (C) lc4iiSi-a#«*#:'(C-l) 

[0101] <wmmi 2-*fi^ (c-2) <o$m 

m®*ffiz-tiif9*$l5im®&iz^ J 1 2 9 

(b) ib-c«ift«2-e»fe*tfcSJ6:*riWfc (M-2) 

4 2 5. 6pfB (MAL-1 0 01:4 0 0. OSB. V 
^U-^i/y =i~ju%2 5. 6gB^#) Srttii*. 6 51C 

tKS^O. 4 5 SgBir-Tsl-^^S. 6 OMbfrbteZ 

6. SSBir^^^ y /UffiU 8. 2gBt«rS^^F*?{-3 
«HB*»WC»TL. -e-ixtpfcu:, -Y^V^tKI 1. 
1 4gB«-L-T^3/Hi'>-^0. 5 8 6a5SU«3— 
*7"hyDWy|!!0. 7 0 7ttSr*»S*fc*Sf»Sr 
3. 5B*mjJ»»ft*Tbfc. ^:<0^, 1^§|#^V^T 

*i^-r5*S-g-{$: (C-2) S:^trS-S-«:*»«fe» 
[0 10 2] <m&m \ 3-*J6-^0: (C-3) co^ig 

as, .^iS?DAKy T/u^u>^y 3— /-u^-^^^s^ 

(b) fcLT«it«4-C»fcixfcKJSS£j8«9 (M-4) 
412. 8gB(AL-75S:400. OgB. >Jfy ji^U- 
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v^y =i-ju&i 2. 8USm) 80'Clc# 
fibfco 8 O^K&o fenfire, iSgtftTkUi 

2. 3 0 2$Bir>C^-^^7K9. 2 1 §6t frbt£Zi&Wt 
i£*mfr&Wi*mto L7c 0 T 9 y 4 5. 1 

2 — t Kn+->xf/i/7^ y u— h 1 1. 8gB<fc$r 

^£&7kl6. 8 9gBtZL-TJ7.=i/nr^g?2, 98 1 
gS.K.t/3 — ^/^yh/nttViO. 8 9 8gB£ri§fl¥ 
$-frfc*}gi££3. 5^^ttrjSTbfc 0 l 

*^%«V^KJS:*giK£pH7l;i4 1 ?nU *3SW«># 
(C) l=«Si-«#a#fl: (C-3) Sr^trS-g- 

[0 10 3] **5S«K*i«t5, 
(%) Arm?>*t>ta-fr#**jKJ=^4*t***-S-ft«> 
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%) , ^F&fn (*K y ) T^uy^y a— /u^c— Tvujr 

H#*fr*K:#i-**IMi (:Ky) 7Vu*uv^y a- 
zu^— x/w^**^ (a) t^fa^DT/u^u^^v 

( b ) i: og-ft-o^rft 
(%) , «PftS#«£-fl:fca«-3#!J T/u^u^y a 
— frnttm (%) ] Sr*2lc^i- <) 
[0 10 4] ft, &2U:*>V*-Ctt:* TfSWBS^-SrffiV^ 
10 fc. 

AOftl : ^g&fD (^y) 7/Kl/y/ya-/Ux-f 
(a) 

AO»2 : ^^fPJff y TVI^WVi/y = — /l^— 

mstt (b) 

A A :-T ^ y vUlfc 
MA A : 

HE A : 2 - 1 Ko*->x^7^ y h 
[0 10 5] 
[*2] 



EEl kSLJ 







AO#ffe 


(meq/g) 




AO{*£ 
* 1 


^« 

(%) *2 


AOtM /AO#2/AA/^<Dffc 




97.0/95^/98.5/0.0 


31.3/56.5/12.2/0.0 


30.4 


1.69 


28700 


3.5 


4.9 


94.6/90.3/97.5/MAA 97.0 


31.7/55.6/8.4/MAA 4.3 


30.9 


1.68 


36500 


7.5 


5.1 


96.7/95.2/98.3/HEA 98.0 


3l.3/53.9/1£2/HEA2.6 


27.6 


1.69 


28500 


3.7 


4.7 


66.8/61.3/97.6/0.0 


30.8/51.9/17.3/0.0 


14.9 


2.40 


29300 


45.7 


3.6 


98LO/O.O/99.0/0.0 


80.4/0.0/19.6/0.0 


36.5 


2.73 


18500 


1.8 


3.1 


70.2/0.0/98.0/0.0 


78.9/0.0/21.1/O.0 


18.9 


2.93 


20600 


31.5 


2.4 


0.0/92.6/94.8/0.0 


0.0/89.9/1O.1/O.0 


12.6 


1.40 


30900 


7.0 


6.0 


0.0/8 1.3/96.5/MAA 96.1 


0.0/88.4/8.9/MAA 4.7 


11.8 


1.51 


40200 


19.7 


6.7 


0.0/55.O/97.0/HEA 98.0 


0.0/76.9/18.9/HEA 4.2 


7.1 


2.63 


33800 


59.5 


4.2 



[oio6] <*/\s*ji' , &3k>#i5&w<D-t* ^ vrnztf® 

[0107] ^e/u^^^fiv^-r^t 2 StlfcSSiaLfc 

yKt^yFsoog, &mmm®4 o o g , #3§9§ro 

3 v v mttfc <b & £ -fe > h JEfPffl £ £ tr-f * 
2 0 0 gT*fc5o i*k ##*&*«r*tf«-&fls**tt* 40 

^TK^jSSrSStfarbT i 3 orx-An^^-rs r. t \z 

* (-fey > Hc»t51M©lt%) li^3»c^-r o 

*4 J w^Dl:^S^*■r1i8^c:*3V^T. r (A) 
^) J l±. #fi^ (A) t^-tpS-S-ff**** 

(A) W^ro^F»^ttw^5>. fipib. ^F«^tiw* 



^tf@^ aicffiau, r (a) (s-s- 

(*:) J tt, *fi-^fr (A) (DWmMft [^F««fig4>] 
*S-&^ (B) KBI-TS r ( B ) (BS« 

ft) j sr/ r (b) (msm j . (o izm 

■rz r (c) (@^) j fiv r (c) j t 

(A) W^irlslCrt^-Cfc-S. X. ^4><7>* 
S-g-^ (B) t**^ (C) irroE-g-ttli. ±IE 
f (B) (S-g-ttt J H (C) (fi-g-fl:) j <DS£Jt 

(1) ^^^7n- fiSoS^-fL^PI^ 
^/u^/Hi*/-!- (MSN— 5 

0. *s<— h&M) X-t*^ VtW>(D^3 0 9>|Rlig^fi 

TKSr^ira l-t s ^m^xmm-t^ Z. t \z i •? ^© L- 
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(1) ©*«fe-eWJlLfc*^*/i'S:fflV\ J I S — R 5 
2 0 1 {cWLTffofc, 3 fclij*-*-. 

[0108] 
[*3] 









BBSitft) 


7Q-i(mm) 




*ffc 

■MB 

m 
ra.) 


(A) 

»> 


(A) 
<3S 

#) 


(B) 
tf) 


(B) 
(1q 

m 


(C) 

w 


(C) 

(£& 
ft) 


(US 
») 

m\ 


(B) 
tt> 


(C) 
CMS 
*> 




30 


60 


90 


120 


Slit 




A-1 


0.30 


0.277 










0.277 






178 


165 


152 


140 


127 


30 


10 


[gjlgig 


A-2 


0.30 


0.266 










0.266 






172 


163 


153 


142 


130 


40 


9.5 




A-3 


0.30 


0.277 










0.277 






174 


161 


147 


134 


120 


30 


10 


| gjggjU 


A— 4 


0.50 


0.335 










0.335 






170 


158 


143 


128 


114 


30 


12.8 




B-1+C-1 






0.20 


0.191 


0.20 


O.T77 


0.368 


51.9 


48.1 


172 


167 


160 


150 


135 


40 


13 


l^ifi«6[ B-1+C-2 






0.20 


0.191 


0.25 


0.198 


0.389 


49.1 


50.9 


172 


170 


165 


155 


140 


40 


13.5 




B— 2+C— 3 






0.30 


0.224 


030 


0.183 


0.407 


55.0 


45.0 


170 


164 


154 


142 


128 


40 


14.3 


noun 


8-1 






0.45 


0.430 






0.430 






175 


185 


190 


187 


180 


70 


16.5 




C-1 










0.25 


0.221 


0.221 






173 


160 


143 


125 


98 


30 


8.5 




C-2 










0.30 


0.237 


0.237 






177 


162 


145 


126 


102 


40 


9 




B-2 






0.60 


0.448 






0.448 






170 


182 


187 


183 


172 


70 


18 




C-3 










0.40 


0.244 


0.244 






178 


161 


142 


120 


95 


40 


13 
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